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The Outlook. 


The Empire Training Scheme 


HE signing at Ottawa on Sunday, December 17, 
of the agreement between the United Kingdora 
and the Dominions, Canada, Australia, and New 

Zealand, marks the launching of the greatest scheme of 
flying training ever put in hand. In one way it is the 
greatest outward and visible sign of the unity of the 
British Empire ever made. Flying pupils from all four 
countries will meet in Canada and train together, though 
afterwards they will for the most part serve in the Air 
Forces of their own country. This common training will 
certainly lead to many friendships and a strong feeling 
of brotherhood-in-arms between men who come from the 
distant quarters of the globe but are all British. Yet, 
gigantic as the scheme is, based on the theory of a three 
years’ war, it does not represent the whole of the 
Empire’s air effort in man power. If we may coin the 
expression United Kingdomers, more of those will be 
trained at home and elsewhere than in Canada. A cer- 
tain amount of advanced training will be given also in 
Australia and New Zealand. One pleasant feature of the 
scheme is that in the contingent sent by the United King- 
dom to Canada will be included men from Newfound- 
land, a small Dominion which has fallen on hard 
financial times, but whose manhood is as stout-hearted 
as any in the Empire. 

Though an agreement has been signed, the scheme 
could hardly be a success without whole-hearted deter- 
mination by all the partners to make it a success. All 
have unfeignedly given assurance of. their firm will to 
make it succeed, and the enthusiasm of Canada, whose 
Government will put the scheme into operation, is especi- 
ally deserving of praise. 

The contribution of the United Kingdom to the finance 
of the scheme is to be mostly in kind, supplying aircraft 
and engines in very great numbers to all the training 
schools. This may have far-reaching effects. For one 


thing, it will ensure that in each Dominion there will be 
a number of British aircraft of modern type which can, 
if the need should arise, be used for warlike operations. 
It will also introduce to the Dominions types of aircraft 
which have not been prevalent there before, and that, 
too, should have a good effect. Another point is that 
all the Dominions have agreed that the training stan- 
dards of the Central Flying School shall be observed. 
They are admittedly the best standards in the world, 
and to become familiar with them will do the Dominions 
which have not hitherto observed them nothing but 


got rd. 


More Brutality 


[ x till Sunday, December 17, the Luftwaffe in its 
fight with British sea power had only broken the 
laws of war in one respect, namely, by laying 

mines in the shipping channels without notification. For 

the rest it had behaved in an honourable way, attacking 
only warships with bombs and machine guns. Even in 
attacks on convoys the German crews had refrained 
from aiming at the merchant vessels, and had only 
engaged the escorts. But on Sunday week a new chapter 
was opened when German aircraft deliberately attacked 
merchant vessels, neutral as well as British. Even an 

Italian vessel was attacked, which cannot have helped 

to steady the already rotating Axis. 

It is a brutal act to bomb civilians or to lay mines 
which may kill them, but the criminal who commits 
either of the acts might find some sort of mitigation in 
the thought that he does not witness the tragedies which 
he causes. The machine-gunning of civilians, and par- 
ticularly of neutrals, is as callous a form of downright 
murder as could well be imagined. Yet that act was 
committed several times by the German pilots on the first 
day of their new tactics. They did the same thing in 
Poland when fugitives fled from trains and ran across 
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country. On that occasion the victims were nationals 
of a country with which Germany was at war ; now the 
disinterested neutral is liable to be murdered in cold 
blood 

In the last war the men of the Royal Air Force looked 
on the German air force as honourable and chivalrous 
opponents, and had good reason to do so. It has now 
been made one of the agents of the German High Com- 
mand in that disregard of the rules of war and of com 
mon humanity of which we saw too many examples in 
the last war. As one of the British Consuls remarked in 
his report on concentration camps, there is a strange 
strain of sadism in sections of the German people. 
Subordinate officers must obey orders, and the blame 
really attaches to those who give the orders But a 
Service cannot escape the odium which attaches to the 
deeds which it perpetrates, and these German airmen 
have shown no sort of reluctance or restraint in shooting 
civilian seamen. The honour of the Luftwaffe is 
tarnished 


Experienced Sergeant Instructors 


holds a ‘‘B’’ licence, writes to us somewhat 
bitterly because he and his like remain in the 
rank of sergeant while many of their pupils receive com- 
missions. He is too young to have been an officer in 
the last war. No doubt there are a number of individual 
cases of hardship, but it may be remarked that any 


A ‘told 2B" ices who is an instructor and 


WHEN THE 
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system of granting commissions in time of war always 
produces some dissatisfaction, often well justified. Men 
who have the flying experience and knowledge to have 
qualified for a ‘‘B’’ licence certainly deserve higher 
remuneration than the amount of a sergeant’s pay 

But if our correspondent means to suggest, as he 
seems to do, that all flying instructors ought to have 
commissions because some of their pupils are thus 
honoured, the authorities are not likely to agree with 
him. At all the Flying Training Schools of the regular 
R.A.F. there are sergeant pilots who teach officers to fly. 

In peace time the R.A.F.V.R. was instituted as a 
Reserve mainly composed of sergeants, and for better 
or worse the Air Ministry, like the War Office, has de- 
cided that during the war commissions shall be granted 
(with few exceptions) through the ranks. There is 
nothing derogatory in serving as a sergeant in time of 
war ; and it must be the case that any instructor, whether 
R.A.F. or R.A.F.V.R., who holds the rank of sergeant 
will see some of his pupils promoted over his head. 

Another consideration is that ‘‘ B’’ licence men, wh 
they certainly know a great deal about flying an aero- 
plane and probably also about the way to teach pupils 
to fly, may not know very much about the R.A.F. as a 
fighting Service. That does not matter very much if 
all that the man is needed for is elementary training of 
pupils, but it does seem at least a partial reason why 
he should be a sergeant rather than a commissioned 
fiicer. To our mind, the reform needed is to give in- 
structors a rate of pay suited to their experience. 


} 
lie 


WARNING SOUNDS 





“ Flight photograph 

A NOCTURNAL DEFENDER - Our Spitfires and Hurricanes, in spite of their high performance, are sufficiently docile to be 

Suitable for night fighting. It is believed that the German Messerschmitts 109 are disliked by pilots for night landings, Our 
picture shows a Spitfire about to start on a flight in the dark. 
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Further Details of Wellington versus Messerschmitt Air Battle : German Exaggerations 





A pair of Heinkel He 111 Ks of the newest type take off on a reconnaissance job. 


T the conclusion of his visit to the British forces 

A in France, His Majesty the King sent the following 

message to Air Vice-Marshal P. H. L. Playfair, 
A.O.C. the R.A.F. in France :— 

‘‘Please assure all ranks of the R.A.F. units in France 
of the pleasure which it gave me to pay them a visit to 
gain an insight into some of their activities. I was greatly 
impressed as well as interested by all that I saw, and | 
shall be glad if you will convey my best wishes to all 
ranks of the force under your command.”’ 

Some further details have come to light concerning the 
air fight on Monday, December 18. Among the Messer 
schmitt fighters which attacked our formation a number 
were of the type Me1tro, and it is believed that at least 
six of these were shot down. The Metro, it will be 
recalled, is a new twin-engined two-seater fighter, or, as 
the Germans sometimes call it, ‘‘ destroyer.’’ The engines 
are two of the latest direct-injection Daimler 
Benz D.B. 601s, and the armament is said to 
include two shell-guns (20 or 23 mm.) and large 
bore machine guns. It is claimed that it is 
faster than the Spitfire, but this is very ques 
tionable. Several German squadrons are 
equipped with the type. 

The Germans made a claim that thirty-six 
of our aircraft were brought down, but this is 
absurd, as the total number of British machines 
engaged did not amount to anything like that 
figure. The German fighters made forty 
separate attacks on the British bombers. The 
leader of the British formation said afterwards: 
“IT could see them collecting like flies waiting 
to attack us.”’ Between Heligoland and 
Wilhelmshaven twenty-five Messerschmitts 
were seen. Even after the battle had begun, 
our crews continued on their course over 
German waters, determined to press on and 
bring back all the information they could 


A Russian SB bomber brought down by Finnish 

A.A. guns. When these machines were used in 

Spain they did not have the Hamilton type 

variable-pitch airscrews. The nose gun turret 
is interesting 


obtain They also met with heavy anti-aircraft fire from 
ships and from the shore. Some of the enemy fighters 
hung on as our bombers were returning One of our 
machines heading for home became isolated from the 
others, and the Messerschmitts attacked it in force. The 
pilot came down to sea level to prevent the fighters from 
getting under his tail The rear gunner shot down two 
German fighters, but was shortly afterwards wounded by 
a third. The centre guns and wireless set were also 
damaged The second pilot took the rear gunner’s place, 
but found that the ammunition in that position had all 


been expended. A moment later the front gunner was 
wounded. The reserve pilot thereupon scrambled from 
the rear turret to the front gun, where he found plenty of 
ammunition. The British machine finally reached home 


From the moment when it dived to escape until it actually 
got away, the gunners in this machine had accounted for 
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five German fighters. Another of our aircraft when within 
80 miles of the English coast on its way home was forced 
down into the sea. Its plight was observed by the pilot 
of another of our machines, and he flew over it with the 
intention of dropping a rubber boat in case it was needed, 
but the crew of the foundered machine was able to launch 
their own boat, and after a time were picked up by a 
passing trawler. Yet another of our aircraft had its rudder 
damaged in the action, but made a safe forced landing a 
few miles from home. It can be stated that all the seven 
machines which were lost in this fight were Vicker 
Wellingtons 

After the fight the German officer who commanded the 
Messerschmitts, Wing Comdr. Schumacher, made a state 
ment in which he praised the Wellington bomber, but said 
that it was no match for the Messerschmitt 110. The 
weather was wondertully clear, and so the British force 
could be attacked at all points. -He spoke very highly 
of the stout construction of the Messerschmitts, as some of 
them had come back with as many as 35 bullet holes in 
them. His own had been hit twelve times, and both tank 
and petrol feed were holed. Other machines had coms 
back with one of their engines out of action The Wing 
Commander stated that the German losses were limited to 
two Messerschmitt 1ogs, which were shot down, and to 
three airmen wounded, but not dangerously. Another 
German officer who claimed that his squadron had shot 
down eight British machines described how the rear gunner 
in one of them went on shooting at him even after his 
own aircraft had been practically disabled 

Crews of two of the British machines which were shot 
down were landed on Tuesday at Borkum. They included 
a badly wounded Sergeant Pilot and a Flying Officer 


Counter-attack 

ALTHOUGH these bomber formations which have been 
l sweeping the North Sea for the German fleet have 
been twice attacked, as yet the Security Patrol over the 
seaplane bases has not been interfered with by German 
fighters. On at least one occasion this patrol has bombed 
German seaplanes which were seen at their bases. 

German aircraft are continuing their attacks on British 
trawlers and other merchantmen and some terrible stories 
have been told of the way in which the aircraft first 
bombed the vessel and then raked its decks with machine- 
gun fire while the crew were running to their boats. It 
would be impossible to describe all the incidents, but per 
haps the most callous one was reported bv a Danish vessel 
According to this account, the British trawler Trinity was 
attacked while fishing 70 miles off the Scottish coast. The 
Danish trawler saw the German machines diving on to the 
British vessel, dropping sevep bombs he trawler sank 


rapidly, carrying the fireman down with her, One of the 
hands, who was aged 60, was shot in the leg while in the 
water and died on board the Danish trawler which took 
the survivors to Norway. They say they were unable to 
launch their boat on account of the machine-gun fire and 
were forced to take refuge in the cabin, from which they 
escaped as their vessel was sinking. There have been 
many other cases of almost equal brutality. However, 
in some cases British fighters have appeared upon the 
scene and at sight of them the German bombers have 
immediately abandoned their attacks and flown way. 

A German news agency has issued a report that the 
Roval Air Force twice bombed towns in the island of Sylt 
on Tuesday, December 19. This statement is entirely 
false. 


Summing Up 


N interesting summary has been compiled of the result: 
“+ of encounters between German 
machines and bombers, which have approached Great 
Britain since the outbreak of war and British fighters. 
During October and November these German machines 
were engaged 51 times over British land or sea and 21 of 
them were destroyed. Of these, 13 were seen to strike the 
ground or water, and it is also known that many more 
failed to return to Germany Not a single British fighter 
has been shot down in these encounters, although one 
sritish pilot has been slightly wounded. 

Barrage balloons are now playing their part in the cam 
paign against the German mine-laying s¢ iplanes They 
are flown from barges, each of which puts to sea with suffi 
cient stores for six days Each barge carries a ballcon 
crew of four men in addition to the crew of the vessel 
A pleasure steamer is being used as headquarters of this 
branch of the balloon barrage. 

During the past few days an increasing degree of nervous 
excitability appears to have affected the German official 
mind in relation to the war in the air 

Qn Monday the German agencies described in great 
detail an air battle over Sylt which never took place This 
was obviously done for the purpose of helping to bolster 
up the fantastic figures of aircraft said to be engaged and 
brought down in the action over the Heligoland Bigh 

On Tuesday this feat of imagination was surpassed by 
an even more remarkable series of inventions. Sylt was 
again the arena chosen: details were given of the length 
of time taken by the operations ; tactics of British aircraft 
were described as well as their engagement by German 


fighters. But not content with this, the German agencies 


reconnaissance 


went much further and aciually invented an attack on the 
towns of Hoernum and Rantum. An official denial was 
issued by the British Air Ministry 





IR 
* Fligh rawin 


Messerschmitt Me Ir0 twin-engined fighters were used in the action last week when seven Wellingtons were brought down and 
twelve Messerschmitts suffered the same fate. The Me r10 which mounts shell-firing guns is shown above. The Germans say it 


is faster than our Spitfires, but this is coubtful. 
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In appearance the Martin 167W is one of the most businesslike machines of its type. 





To a EUROPEAN FORMULA 


The New Martin 


LREADY Martin 167F twin-engined monoplanes of 
A the French Air Force have made reconnaissance 
flights over the German lines. These machines are 

essentially similar to an attack bomber developed by the 
U.S. Army, and hitherto no data have been available. 

The following description of the 167W, which is almost 
exactly similar to the French type, has now been released 

The machine, which can be used for bombing, recon- 
naissance, ground attack, or fighting, has a semi-mono- 
cogue fuselage incorporating channel-section transverse 
frames and extruded longitudinal stringers with a smooth 
skin covering and flush riveting. The wing comprises a 
centre section with detachable outer panels, which, in turn, 
have detachable tips. There are two spars and a corru- 
gated top section, which extends outboard of the engine 
bay and is covered with smooth sheet. Two fuel tanks 
are mounted between the spars in the space between the 
fuselage and the engine bay. 
. The bomb aimer has a position in the nose which is pro 
vided with a great deal of transparent panels. Behind him, 
above the leading edge of the wing, is the pilot. A gunner 
is stationed aft of the wing, where there is a semi-retract- 
able gun enclosure and a second mounting for a guf firing 
through a hatchway through the bottom of the fuselage. 
The wireless is also installed in this compartment and is 
worked by the gunner. All compartments are covered with 
Plexiglas except the forward portion of the cockpit, where 
laminated plate glass is used. Auxiliary flying controls are 
provided for the bomb aimer. 

Power is supplied by any one of three models of the 


167W Multi-purpose 


Machine 


Pratt and Whitney Twin Wasp series. The SC3-G is a 
single-speed supercharged version using 87 octane fuel and 
delivering 1,050 h.p. at 2,700 r.p.m. at sea level and 
1,000 h.p. at 2,800 r.p.m. at 11,500 ft. Using these engines, 
the 167W has a maximum speed of 274 m.p.h. at sea level, 
and 304 m.p.h. at critical altitude. The service ceiling is 
29,000ft., absolute ceiling on one engine 14,o00ft., and 
rate of climb at sea level 2,000 ft. /min Using S2C4-G 
engines, which have two-speed superchargers, and deliver 
the same output as the SC3-G engines up to 20,80o0!t., per- 
formance is identical except for an increase of 2,oo0oft. in 
service ceiling with S3 C4-G engines using 100-octane fuel 
a speed of 316 m.p h. is attainable. 

In addition to the two free guns behind the wing, the 
machine can be fitted with tour fixed guns of rifle calibre 
mounted two in each wing outboard of the airscrews and 
controlled to fire simultaneously or individually by 
switches on the rim of the pilot’s control wheel. 

For high-speed bombing, an internal bomb rack may 
be installed to carry a maximum of 1,.50 lb. of bombs in 
either of the following arrangements: One 1,130-lb. bomb, 
two 624-lb. bombs, four 308-lb. bombs, or eight 116-Ib. 
bombs. These bombs are carried within the fuselage, in 
the bomb bay. and are released through two large doors in 
the bottom of the fuselage. These are opened by rubber 
shock cords and closed by hydraulic power either from the 
pilot’s or: bomb-aimer’s positions. 

Data are: Span, 6r1ft. gin.; length, 46ft. 8in.; wing area, 
538 sq. ft.; gross weight (normal), 15,297 Ib.; weight empty, 
10,586 Ib 


VULTEE’S FIRST FIGHTER 





* Flight’ drawing. 


Originally named the Skycat, this new Vultee fighter is now called the Vanguard, It has one of the new fully-cowled Pratt and 


Whitney Double Wasp engines and is among the world’s fastest military aircraft. 
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ROCKET EFFICIENCY 


Differences of Opinion : Correspondents’ Views : Dr. Lanchester’s Replies 


EADERS have found Dr. Lanchester’s series of 

articles on “ Exhaust Efflux Propulsion" un- 

commonly interesting. Some have disagreed 
with his method of evaluating the efficiency of rocket 
propulsion, and their views are given below. Before 
publishing these letters we submitted them to Dr. 
I anchester in order to give him an opportunity to reply, 
and his comments follow the letters 


N connection with Dr. F. W. Lanchester’s note on Exhaust 

Efflux Propulsion, | should like to make the following 
remark : 

Dr. Lanchester uses a different basis for measuring V and », 
i.e. V relative to earth and v relative to rocket. This juggling 
by an exponent of precise reasoning is surprising 

The result is that only half the energy expended appears in 
his final formula, which should read, when using a consistent 
basis for velocity measurements 





2V 
Efficiency = ———— aetna aa 
sain v (temp. drop) + v (IX.E. drop) 
2V 
= — = 100 per cent. 
2u 
Derby R. W. Corsitt (Wh. Sch.) 


| hope that | have not mistaken the grounds of Mr. Corbitt’s 
objection It seems that he supposes that the work done by 
the combustion in imparting velocity to the efflux gases depends 
in some way on the velocity V with which the rocket is moving. 
On reflection | think he will appreciate the fact that the force 
by which the efflux velocity is imparted acts between the con 
tainer, or carton, and the issuing gases, and so the work done 
will depend upon the magnitude of the force and the velocity 
that is the velocity relatively to the carton 
Now F (the force) = momentum per second, that is IX = (m/s)1 
and the work done by the pressure developed by combustion 
will be 
(m/s) * v* 
(Energy per second) = —— - 
But the work pertormed usefully in propulsion, 
(Energy per second) = FV = (m/s)vV 
energy performed usetuty) 
energy expended 
(m/s)vV x 2 2V 





Hence Efficiency ( = 


as given by me. 1900; S}0 


The proof as here presented is an abbreviated torm, but is 
no less conclusive. 


An Analogy 


The conditions are exactiy comparable to the case of a gun or 
rifle. The force which imparts velocity to the bullet acts 
between the bullet and the breach block, and whether the gun 
is fired trom a fixed rest or a moving platform having a velocity 
= V the work done by the propellant is just the same. If we 
suppose the gun mounted on a motor vehicle and directed 
backwards, the recoil will assist the propulsion of the vehicle. 
The work done by the gun considered as a heat engine will be 
dependent upon the mass of the bullet, and the velocity of the 
bullet relatively to the gun v, and independent of V the veloc'ty 
of the vehicle. If this were not so the internal ballistics would 
be dependent upon the direction of the gun in relation to the 
earth’s rotation! If the weight (mass) of the bullet be = m 


then the work done by the propellant is >. And the work 


done usefully in propulsion is FV/ where ¢ is the time occupied, 
and F the force= mv/t. Hence work done usefully is mvV 
and efficiency = 2mvV/mv = 2V/v once more the same con- 
clusion is reached. The time / is arbitrary, it cuts out; if we 
like to substitute a machine gun for the “ single shot ” we may 
take (m/s) as the weight (mass) of bullets per second and the 
case becomes identical with that of the rocket. The mass of 
the powder gases has been disregarded in the above, as is usual 
in discussing the elementary theory of the gun 


F.W.L. 





SHOULD like to point out the fallacy in Dr. Lanchester's 

reasoning on the efficiency of rocket propulsion. 

The true position appears to be as follows: Using the same 
notation, the work done is MVvu as stated, and this is measured 
relative to the agreed datum. Consequently the energy con 
sumed must be measured relative to this datum also, which 
Dr. Lanchester has not done. 

From this point of view the energy may be divided into two 
parts. First, the chemical or other energy required to eject 


: Mr? 
the charge, which is clearly Mr’. and, secondly, the loss ot kinetic 


energy of the rocket due to the fact that, although its velocity 


is constant, its mass changes. This energy = —— 


2 

Efficiency 2Vu 
sficiency = Ta 

And when V = v the efficiency is roo per cent. If V + v the 
efficiency is less than this, whether v is greater or less than \ 
This seems natural since there is then some energy left in the 
charge as in the final state it is moving relatively to the fixed 
datum 

It should be observed that the kinetic energy released by the 
loss in mass of the rocket represents work that was stored up 
by the earlier consumption of fuel when the rocket was 
accelerating 

One other point is of considerable interest. If we suppose 
that the combustion efficiency was, say, 50 per cent., so that 
the chemical energy used up is Mv®, the efficiency becomes 
vi es and when v= V _ this becomes 66% per cent. 

24 2v3 


Further, it can be shown that the maximum efficiency occurs 
Vv 

when v = —= and is 70.7 per cent. This result is distinctly 
2 


\ 
favourable to rocket propulsion provided that the accelerating 
process is not similarly inefficient, i.e. provided that the rocket 
is started by catapult or other external means 
Allenton. C. L. Jounson 


1 think that the objection raised by Mr. Johnson must be 
due to a misconception. If he will remember that the theory 
of the Rocket as expounded is subject to the limitations imposed 
by its application to the exhaust efflux problem, I think his 
objections will cease to worry him. Thus one condition is that 
V (the velocity of the rocket or aeroplane) is constant; also the 
force F, the resistance or drag, is also constant. If my title 
subject had been © The Theory of the Rocket "’ these restrictions 
would have been out of place, or at least would have been 
discussed merely as a special case. In the theory as restricted 
by the problem under discussion there is no need to consider 
the change of mass of the rocket (actually the aeroplane), the 
factor oi importance is A M/A‘ expressed as mass per second 
(m/s). Nevertheless, | would point out that when the rocket 
jettisons part of its mass and is left with diminished energy, the 
energy lost to it is not destroyed, it is made use of in propulsion. 
It is in fact this which supplies the energy to which is due the 
very high efficiencies represented by equation (4) in the article 
in question. This is best illustrated by the case in which 
V =v; here the whole energy has been made use of for pro- 
pulsion, the “ eject " being left in a state of rest, and as shown 
in the supplementary argument (anent the Howitzer shell) the 
propulsion efficiency talling from infinity to too per cent. with 
mean value 200 per cent. 

Mr. Johnson's remarks relating to a rocket undergoing accel- 
eration are entirely foreign to the subject under discussion. 


P.W.L. 


AY I suggest a simple explanation of the paradox mentioned 
by Dr. Lanchester in his article on jet propulsion ? 

An efficiency greater than two is arrived at because of the 
failure to include in the total work done on the fuel the work 
necessary to set it in motion during the initial acceleration of 
the rocket from rest on the earth’s surface. 

If this be included we have 
Thrust x V mouV 2uV 
mV? mv? ~ mV? mv? ~ V2 + vt’ 


— 


2g 2g 2 2 


= efficiency = 
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(m = mass of fuel ejected per second). 
F a 
This is a maximum when < = 0,orv = V. 
ov 
2V? 
Vey VE 
given in Dr. Lanchester’s article. 
Coventry 


This gives an efficiency of = 1.0 instead of 2.0 as 


RicuarD M. HELSDON. 


Mr. R. M. Helsdon seems to have discovered a “ mare’s nest.” 
As pointed out in my answer to another correspondent, ]l have 
confined myself to the conditions which apply to the problem 
under discussion. The velocity of flight V is constant as 
specifically stated, and the question of “ the acceleration of a 
rocket from rest on the earth's surface ” has nothing to do with 
the case: I am dealing with a steady state. 

This being so, it is unnecessary to take up space (a valuable 
commodity !) in the discussion of Mr. Helsdon’s mathematical 


development F.W 


* > * 


In your issue of November 16 there was the first part of an 
article on Exhaust Efflux Propulsion by Dr. Lanchester. 
Dr. Lanchester uses an approximation in this article which casts 
a slight on our old friend, the ‘‘ conservation of energy.” 1 feel 
bound to vindicate the theory, if only for the sake of earnest 
scholars whose belief in a very useful proposition may have 
been shattered. 

in the article the efficiency of the rocket was obtained by 
saying that the energy input was equal to the kinetic energy, 
}mv*, where v is velocity of gases relative to the rocket and m 
the mass of gas issuing per second, and the time considered being 
1 second 

This is not strictly accurate, since the gases have a further 
component of energy due to the movement of the body as a 
whole. This equals 4mV*, where V is the velocity of the body. 
Since energy is not a vector quantity, the two can be ailded 
arithmetically. 


Dr. LANCHESTER MYSEL¥ 
Energy Input .. _ Amv? dmv? + AmV? 
Energy Output a mvV mvV 
K ff 2V 2vV 
Lmciency = - _ - —_—— 

aere ” t v?+ V3 


rhis solves the anomaly of an efficiency greater than 100 per 
cent. In the full formula, the efficiency cannot be over 100 
per cent. and only attains this value when 1 7 
This is what we should expect, since the exhaust gases are 
then brought to rest and left without Kinetic Energy. 
hese results afiect Dr. Lanchester’s second article (November 
23). Take his first case: 
Flight velocity .. on yoo {t.’sec. (V). 
Velocity of gas 1,795 {t./sec. (v). 





Mass of gas per sec. .. ©.28 lb./sec. (m). 
Hence : 

Energy input = 4 x 0.28 (4007 + 1,795°)/g, 

or 22,000 {t. Ib. 
. 2 X 400 x 1,795 
Efficiency » = ————; —~ = 0.424 
1,795* + 400° 

Hence : 

Propulsive energy = 0.424 22,000 ft. Ib. 


= 9,350 it. Ib. 
Dr. Lanchester’s method gives a value of 6,225 it. lb./sec. instead 
of our 9,350 ft. Ib./sec. 
Oxford O. Lawrence, B.A. (Cantab). 


Mr. Lawrence suggests that I cast a slight on our old friend 
the “ conservation of energy.’ This is a most serious accusation, 
almost libellous ! 

1 believe that my reply to Mr. Corbitt fully covers Mr. 
Lawrence’s objection, and it would, I think, be sufficient if I 
were to refer him to that reply. But as he signs himself “ B.A. 
(Cantab such treatment might be considered a slight on his 
university, so that, at the risk of repeating myself, 1 submit the 
following 

In his third paragraph, Mr. Lawrence makes a fundamental 
error; he says: “ since the gases have a further com- 
ponent of energy due to the movement of the body as a whole.” 
What does- he mean? The internal ballistics of combustion 
have no relation to any datum external to the rocket case or 
carton. There is no datum other than the carton from which 
any velocity may be measured, for the work done in the ejection 
of the gases of combustion is due to the pressure within, and acts 
between the end of the carton (or its contents) and the gases 
being ejected ; just as the work done in the firing of a projectile 
from a gun is due to pressure whose force acts between the 
projectile and the breach block. If we could suppose there to 
be a spirit or “ djinn’” controlling the combustion within the 
case, he would have no knowledge of any velocity the case 
might have as a whole. If any attempt be made to interpret 


usm 


7) 
nN 
™N 


what Mr. Lawrence has said, the question arises concerning the 
external datum from which the velocity is to be measured. 
Is it the aeroplane or the earth, and if the latter, does it depend 
upon the earth’s rotation or its movement in its orbit, or the 
greater drift of the solar system in interstellar space ? 

No, the work done by combustion within the rocket or by 
expansion in the case of the problem of exhaust efflux, is 

s)v- 


—" (997 
definitely, —-—— _foot-poundals per second ; no argument can 


alter that fact: no educated man would doubt it if it were a 
question of a projectile discharged from a gun, because the gun 
is a stock-in-trade cxample in the educational curriculum. 
And this being the energy expended (whole o/ the energy expended), 
this is the denominator in the expression for efficiency, and 'V 
is the work usefully performed per second, this in the torm 
(m/s)vV is the numerator, and the expression lor efficiency 1s, 
2(in/s)vV l 


2\ 
= —as given by me. 
(en /sju* v P 
1 nced add nothing further, except that; on the question of 
the conservation of energy, Mr. Lawrence may receive enlighten- 
ment from a study of my reply to Mr. C. L. Johnson. 
bk. W. LANCHESTER. 


OTHER CORRESPONDENCE 


B-LICENCE PILOTS 
An Anomaiy 


HERE is in this country a large number of pilots who have 

spent between {500 and £1,000 on obtaining a Class ‘‘ B 
pilot’s licence, and 2nd Class navigators’ tickets, and instruc- 
tors’ endorsements. 

Two and a half to three years ago they offered their services 
to their country and were enlisted by the R.A.F. in the Volun- 
teer Keserve as sergeant-pilots. They were told they could 
not be granted commissions then because of their age, the 
majority being over 25, and also because of the little time 
they had available for training owing to their civil flying 
duties. When they had obtained their wings they would be 
granted commissions. 

1 would have you bear in mind at this point that all the 
professional pilots to whom I refer are very experienced, 
having done considerably more hours’ flying than many ser- 
vice pilots They may be airline pilots or instructors. I! can 
say, as an instructor, | have taught hundreds ot people to fly 
and at least fifty of my pupils have since been granted a 
commission on entry to the service Whereas their instructor 
at the age of 30 is still an N.C.O., and his pupils already his 
seniors. 

One might say that the war has disorganised this as it has 
everything else; that is not so. Commissions are granted daily 
to other professions entering the service 

One can only say that there is much bad feeling among 
**B”’ licence pilots, especially instructors, due to this over- 
sight on the part of the Air Ministry to a profession already in 
the service As it appears, no recognition is to be given to 
them for what good they may have rendered the country in 
pre-war years, or to their professional standing 

**B”’ Licence INSTRUCTOR, 2,500 Hours 


* MOORE-BRAB’S” FIRST AEROPLANE 
Sir Alliott Verdon-Roe Replies 


WAS astonished and sorry to read in Flight of December 14, 

a letter from Mr. Oswald Short, taking exception to what 
appears in my book *‘ The World of Wings and Things,’’ pub- 
lished recently by Hurst and Blackett. 

rhe story in question is by no means new and has been 
published on a number of occasions. It recalls Moore-Braba- 
zon’s first attempt at flying in 1908 at Brooklands Track. I 
have always been under the impression that this machine was 
built by Short Brothers, when they were making excellent 
balloons, but were prepared to build an aeroplane to designs 
supplied (with no guarantee to fly), provided whoever gave 
the order were prepared to pay their price. 

If Short’s did not build this machine I am exceedingly sorry 
for the mistake and apologise rhe last thing in the world I 
wish to do is to belittle the efforts of a fellow pioneer Ihere 
was no intention to hurt anybody's feelings. On the contrary, 
1 thought all concerned would be amused, because one cannot 
expect first efforts to be all one could desire I know mine 
were not. I hope Lieut.-Col. Moore-Brabazon will tell us 
who built this machine. It was about a year after that Short 
Nos. 1 and 2 were built, 1 believe, under an arrangement with 
Wright Bros. 

Hamble. A. VerRDON-ROE. 
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COMMERCIAL AVIATION 
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ABOVE CALIFORNIA’S MOUNTAINS: A Douglas DC 5 over country typical of many of America’s air routes. 


SEEKING A SUBSIDY BASIS 


Government Control of Air Transport Finance in U.S.A. : Negotiating 
Airline Rates : Control of Mergers, and Interlocking Directorates 


HE Civil Aeronautics Authority of the United States 

is at work deciding what rates shall be paid to air- 

lines fer their work in maintaining services and 
carrying mail. This difficult problem allows of several 
methods of attack in the attempt to be fair both to the 
airline company and to the taxpayer who, of course, is 
the sole source of the Government money paid out. But 
the method lately adopted in Australia (as reported in our 
issue of November 9, page 365) and the American method 
are closely allied 

The C.A.A. pays on the mile as its unit, but studies 
are at present in hand on the question of using other units 
such as the pound-miie or modifications thereof. The 
Authority is in the very awkward position of having many 
cases of airline rate-fixing waiting to be heard, while as 
yet it has not had the time, in the brief period since it 
was appointed, to do the work of solving the fundamental 
problems, one of the most urgent of which is that men- 
tioned: On what unit of work shall payments to airline 
companies be made? So for the time being it is adopting 
the aircraft-mile in order to get on with the most pressing 
cases. 

It may be that there is no better unit than the aircraft- 
mile, which certainly has the merit of simplicity. To use 
a unit such as the pound-mile entails an enormous amount 
of detailed clerical work for the airline company to make 
up its claim. The aircraft-mile unit involves quite enough, 
but the work required to submit claims to show the precise 
number of pounds aboard the aeroplane on each of its 





stages of certain numbers of miles is very much greater. 
No doubt all this will show up in the investigation. 

The rate-fixing procedure adopted by the C.A.A. is for 
the company to apply for a certain rate per mile, backing 
its application with estimates of cost and revenue for the 
service run (The Government payment must be the 
difference, turned into a rate per mile by simply dividing 
by the number of aircraft-miles.) It is obviously in the 
company’s interest to overestimate prospective costs and 
underestimate prospective revenues, (It is the Authority's 
job to look into this and their significant comments indi- 
cate that they are wide awake to the possibilities.) With 
several companies the C.A.A. found that the above was the 
case and awarded a rate well below the one requested. The 
most outstanding comment was in one case where they said 
that mail payments would not be allowed to cover 
ineficient management. Criticism of the president's salazy 
of 18,000 dollars a year was also recorded in one airline's 
award, 

It seems that proceedings like these, so long as they 
continue to be carried out in the full light of day, can 
only be beneficial to the whole air transport industry. The 
assistance of the taxpayer is still essential for the continued 
existence of most airline companies—regrettable, but, we 
believe, true. Such payments must be as small as pos- 
sible consistent with the company’s stability. The public 
nature of the C.A.A. hearings will no doubt ensure this 
and with the C.A.A. fearlessly hitting out at inefficient 
management it need not be feared that subsidies will be 
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caused to rise by ever-increasing costs, except where such 
are absolutely necessary. 

A difficult point in all this rate-fixing is to leave the 
profit inc entive to the company while not cutting the tax- 
payer out of all possibility of reduction of subsidy due to 
the inevitable increase of traffic. But cannot this be done 
by a provision in the contract that profits over and above 
a certain amount shall be shared equally between company 
and Government, and the losses likewise shared? The 
Government need not fear such an arrangement as, over 
the whole national air network, it is likely that profits 
and losses, due to the inevitable small inaccuracies of esti- 
mation, would approximately balance. And the scheme 
still leaves the company every incentive to go out for as 
much passenger traffic as it can carry ; but also leaves the 
Government in a position to recoup some of the taxpayer's 
money in the event of a large growth in air transport, 
which, of course, is just the return of some of the ‘ bread 
upon the waters’’ and partly belongs to the taxpayer. 

It does, too, seem certain in rate-fixing that rates per 
mile cannot be fixed according to the type of aircraft, for 
obviously the traffic density (and therefore passenger 
revenue) may be considerably greater on one route than 
on another. This would only lead to injustices all round. 


Those Interlocking Directorates 


The powers delegated to the Authority in relation to 
its control of the airline mergers and interlocking direc- 
toratcs shows a far-seeing wisdom on the part of the Ameri- 
can legislature. The C.A.A. has been clothed with the 
authority to disapprove and prevent merging of airlines 
with each other and with other activities such as shipping 
and railways. An example of this occurred on December 4, 
when judgment was given on the application by United 
Air Lines to acquire control and purchase all assets of 
Western Air Express. By such means will be prevented 
any mergers which are considered undesirable in the 
nation’s interest, and the possible necessity for a big 
“trust-busting '’ campaign in future years will be climin- 


The Curtiss-Wright CW-20 


RIGINALLY scheduled to make its first test flights during 

the summer of 1939, the new Curtiss-Wright high-altitude 
monoplane is now all but completed at the St. Louis Aero- 
plane Division of the Curtiss-Wright Corporation. 

The new machine will have accommodation for 36 passen- 
gers and will weigh approximately 19 tons. It will be 
recalled that this machine is a low-wing monoplane with a 
streamline fuselage of approximately circular cross-section. 
Rather one should say that the section of the fuselage is com- 
posed of two eccentric circles intersecting in such a way that 
the points of intersection are joined by the cabin floor. 

When driven by two double-row Cyclones, the CW-20 is 
estimated to have a maximum speed of 243 m.p.h. at 13,000ft., 
and a cruising speed of 210 m.p.h. at 10,o00ft. The pressure 
in the cabin is such as to represent, when the machine ts flying 
at 20,o00ft., an equivalent “‘ cabin altitude *’ of 6,oooft. 


German Machines for Japan 


T may be recollected that before the outbreak of war the 
Japanese airline company Dai Nippon, K.K., placed an 
order with the Focke-Wulf company of Bremen for five Fw- 
200 four-engined commercial aercplanes. The Fw-2oo is, per- 
haps, better known in this country as the Condor. When 
war broke out it was stated that the Japancse company had 
cancelled the order. but it is now reported that two of the 
original five machines ordered will be delivered. 


A German-Russian-Chinese Air Route? 


“TSERE are rumours that shortly Germany may be linked 
to China by air. If the plans come to fruition, a new Russo- 
Chinese airline will operate over the section Alma Ata-I.an- 
chow Already the Sino-German Eurasia Aviation Corporation 
Operates a line between Chunking and Lanchow Russian 
Aeroflot will link Alma Ata with Moscow, and a combined 
Russo-German airline will be opened shortly between Berlin 
and Moscow 
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ated. The functioning of the Authority is shown in the 
recent announcement of the purchase of Marquette Air 
Lines, operating between St. Louis and Detroit, by Trans- 
continental and Western Air, but—subject to C.A.A. 
approval. 

Interlocking directorates must also come up for scrutiny 
and approval. For instance, it has been announced that 
‘“‘ John M. Franklin be allowed to hold the positions of 
officer and director of U.S. Lines and Baltimore Steam- 
ships and director of Pan-American Airways 

Some of the rates set by the C.A.A. at these hearings 
are interesting. Pennsylvania-Central will get 13 cents 
per mile between Norfolk and Detroit, while between 
Detroit and Milwaukee and Grand Rapids and Chicago 
28 cents is the rate. The Detroit and Sault Ste. Marie 
route earns 36 cents, and the highest is between Washing-* 
ton and Buffalo at 38 cents. 

The high cost of the trans-ocean routes is seen in the 
Pan-American award for its Pacific crossing from San Fran- 
cisco to Manila and Hong Kong. Operating one round 
trip per weck, the company will be paid 3.35 dollars per 
mile by the Post Office for carrying the mail between 
San Francisco and Manila on both eastward and westward 
crossings. For the crossing from Manila to Macau or 
Hong Kong the company will receive a lump sum of 4,950 
dollars for each westbound trip. For these rates the com 
pany will carry up to 1,000 Jb. of mail, while for cach 
additional pound the rate will be 1 dollar for each 1,000 
miles. These rates will yield 2,888,000 dollars {or comple- 
tion of 95 per cent. of scheduled flights. (Pan-American’s 
request was for 4,027,000 dollars.) Other receipts, paid 
by foreign Governments for the transport of their mail, 
are expected to be 86,000 dollars. 

We must place on record the answer of one of the air- 
line executives when it was pointed out to him that the 
C.A.A. had ruled that most of the companies had under- 
estimated revenue and overestimated expenses. ‘‘ Well, 
we have always been conservative,”’ he said. Perhaps 
Oliver Twist might have fared better in his request for 
more if he had had such an ingenuous answer. 


“Dardanus” at Hong Kong 


Ts Imperial Airways liner Dardanus, which was forced 
down by machine-gun fire from Japanese military aircraft 
at Weichow on November 8, and subsequently repaired by 
them, has now arrived at Hong Kong. She left Weichow on 
December 13, but had to land at Fort Bayard in the French 
possession of Kwangchowwan for additional repairs Fabric 
patches cover more than 90 bullet holes, but it is believed that 
the damaged struts were not repaired 


New D.C.A. for Argentina 


4 NGINEER MAJOR FRANCISCO ARTEAGA has been 

appointed Director-General of Civil Aviation in Argentina. 
He was formerly connected with the management of the 
Argentine State Aircraft Factory at Cordoba. The appoint- 
ment is regarded in many circles as a further step in the 
tightening of the control which the Argentine Air Force exer- 
cises on Argentine commercial] aviation 


Atlantic Extensions 


M® JUAN TRIPPE, president of Pan American Airways, 
announced recently that his company hopes to increase 
the frequency of its transatlantic services in the spring to six 
flights per week. It is expected that it will be possible to 
carry any mail that is offered’ on these extra trips without 
subsidy New types of fying boats are to be used for the 
service. 


Accident at Weston-super-Mare 


N a crash after the take-off at Weston-super-Mare on Decem- 
ber 20. Mr. L. 1 Arnott, the pilot and sole occupant otf the 
aeroplane, was killed. The aeroplane was being flown on the 
Western Airways cross-Channel ferry service to Cardiff’ This 
is the first fatal accident since the company started the service 
about four years ago. 












Readiness for Wartime Pro- 
duction : Coast-to-Coast 
Passenger Service by End of 
Year : Winter Change from 
Pontoon to Skis 


(Left) Two well-known Toronto com- 
mercial pilots, Flying Officer Ray 
Goodwin and Flying Officer Geoffrey 
Priestley, who are among the many 
Canadian pilots now at Camp Borden, 
Ontario, for special military courses. 
(Right) Flying Officers A. H. Fair- 
weather and B. C. Andrew, of British 
Columbia, with an Airspeed Oxford at 
Camp Borden. 


1 X J ARTIME aviation in Canada is constantly taking 

more pilots from commercial bush routes and from 

commercial transport companies operating near 

the cities rhese pilots are now undergoing advanced 
training ‘‘ somewhere in Ontario.’ 

At Ottawa plans are being shaped to take care of ihe 
big job of training 25,000 British Empire aviators a year 
in Canada. Air bases are being inspected, and the repre- 
sentatives of Canada, Great Britain, Australia and New 
Zealand are in daily conference. Orders for 1,000 training 
‘planes ue understood to be in the hands of United States 
and Canadian aircraft nianufacturers as the initial order 
fo: the training scheme 

Canadian aircraft factories are now ready for the big 
orders from Canada and Great Britain, having reached the 
production stage on the ‘‘ educational orders’ given early 
this year. Parts for aeroplanes and engines, which were 





Typica! ot Canadian personne! at the present moment. A pilot 
from the Mackenzie River country, Flying Officer C. D. 
Gordon, with an R.A.F. instructor from England, Flight 
Lieutenant R. H. Gordon. With them is retriever Pluto 


Trans-Canada Air Lines 


N the first ten months of 1939, Trans-Canada Air lL.ines 

carried 16,260 passengers, 359,399 pounds of mail—or 
eighteen million letters—and 34,700 pounds of express-freight. 
Trans-Canada ‘planes had flown more than two and.a half 
million miles by. the end.of October, when the staff totalled 
476, including 76 flying personnel—24 captains, 28 first officers 
and 





24 stewardesses 
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unavailable because of the United States neutrality em- 
bargo, are now entering Canada without any trouble. 
Aces of the last war are going back to school to Jearn 
how to fly the fighting ‘planes of this era. A number of 
pilots from all parts of Canada are taking instruction at 
their own expense on the operation of modern war ‘planes 
preparatory to enlisting or awaiting call from the Royal 
Canadian Air Force for flying or other work ; 


* * * 


Canada's Government-owned Trans-Canada Air Lines 
began service ou November 1 from Montreal to Moncton, 
N.B., giving service completely across Canada. While no 
passengers are as yet carried on the eastern section, mail 
and express are now flown right across Canada. Passengers 
will be able to fly the entire route by the end of the year. 
Operation of a service to Detroit and New York from 
Toronto is also expected to be started soon. Feeder lines 
from Moncton, N.B., to other points in Canada’s Atlantic 
coast provinces, such as Halifax and Charlottetown, were 
started on November 13. 

* * * 

Canadian transport companies operating in the north 
country have changed from pontoons to skis with the 
coming of winter The first two weeks of November there 
was little flying in the north country as lakes froze over, 
and the ice was too weak for skis and too thick for pentoons 
Now aeroplanes are flying the northland airways with 
varied cargoes with ski landing gears. 

* aa * 

An unusual accident happened to Punch Dickens, ace 
Canadian bush flier. While piloting recently a_ twin- 
engined fleet freighter in Southern Ontario, one propeller- 
shaft broke and the heavy metal propeller fell off into space, 
landing in a small lake below. The lake was too small 
to make a landing, so Dickens revved up the remaining 
engine and flew on to another lake five miles farther. He 
found out subsequently that the propeller had fallen in the 
first lake, narrowly missing a fisherman. He landed safely 
on the larger lake. James MONTAGNES. 


Canada’s First Contribution 


HE Canadian Minister of Defence, Mr. Rogers, announced 
on December 20 that the selection of the first squadron 
of the Royal Canadian Air Force to be sent overseas had been 
made. The squadron chosen is No. r10, of Toronto. It will 
be commanded by Sqn. Ldr. Van Vliet. For obvious reasons 
no mention can be made of the date on which the squadron 


will arrive on this side 








tior 


ver 
pro 
wel 
Get 
Me 
eng 
Wu 
pus 
bo. 
He’ 
sir 
ma 
Fo 
by 
adc 
in 
ver 


Du 


mo 


ero tr e@Gema era nre 














DECEMBER 28, 1939 


at 
a8 


* Plight” Prawine 


SOME 


Machines of all Classes 






The Focke-Wulf Fw 159 experimental parasol fighter with Junkers 
Jumo 210 engine. The wheels retract completely into the fuselage. 


GERMAN PROTOTYPES 


Which Have Remained Unadopted 


By H. F. KING 


aircraft in service with the Luftwaffe, include machines 

which have never passed beyond the prototype stage. 
Certainly it is often difficult to ascertain whether a par- 
ticular type has been adopted for squadron use or if it 
has been reserved for export or rejected completely. 

There are several machines which have not yet been 
dealt with in this series of articles which are worthy of 
brief description. Some of them are quite remarkable for 
their unorthodox design. Of these one or two, such as 
the Ha 138 flying boat, may have been put into produc- 
tion, but in the main the machines are ‘‘ prototype only.’’ 

Usually the technical department of the Luftwaffe is 
very careful not to give away information on new and 
promising aircraft, but for political reasons restrictions 
were relaxed when the French General Vuillemin visited 
Germany last year and was shown the Messerschmitt 
Me 110 twin-engined fighter with two Daimler Benz DB 601 
engines (this type, of course, is now in service) ; a Focke- 
Wulf fighter monoplane with twin ‘‘fuselages’’ and a 
pusher airscrew ; the 
Junkers Ju _ 88 
bomber; and a 
Heinkel He 270K 
single - engined 
multi - purpose 
machine. 

The twin - hulled 
Focke-Wulf is said 
by some authorities 
to have been 
adopted and to be 
in service already. 
One recalls a con- 
versation with a 
Dutchman some 
months ago during 
which one was told 


G icc Continental papers, in listing the types of 


Designed for fight- 
ing and light bomb- 
ing, -the Heinkel 
He 118 was fitted 
with a Daimler 
Benz DB 600 
engine. In many 
respects it resem- 
bled the He 70 
transport machine. 


c 


that twin-fuselage machines resembling the Fokker GI were 
definitely in service with the Luftwaffe. At that time one 
took them to be Czech-built Letov reconnaissance 
machines of a type which was based on the GI and which 
has a fixed undercarriage and two Walter Sagitta vee- 
twelve engines. 

Another fighter of unconventional ‘design which has also 
been mentioned as a standard service type, though this is 
probably incorrect, is the fascinating little Focke-Wulf 
Fw 159 which is the subject of the drawing at the head of 
this page. The most notable features of this machine are 
the complete retraction of the undercarriage into the fuse- 
lage and the single-strut bracing of the parasol wing. 
Obviously the design was adopted chiefly with the object 
of improving visibility ; it may be concluded, too, that the 
design -of the pusher machine already mentioned was 
prompted by the same considerations. 

The undercarriage of the Fw 159 was probably inspired 
by the Grumman type, but whereas in the American gear 
the wheels are left partly exposed, the Focke-Wulf type 
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Powered with three Junkers Jumo 
205 diesels the Blohm and Voss 
Ha 138 is a long-range flying 
boat of unusual design. There is 
a distinct possibility that this 
type has been put into production. 
Certainly at least two prototypes 
were built. 


retracts completely. Retraction is 
effected hydraulically. 

The engine is a Junkers Jumo 
210 inverted vee-twelve which is 
cooled by a radiator in a well- 
faired housing beneath the rear of 
the engine Two synchronised 
rifle-calibre machine guns formed 
the original armament, although 
it would probably be possible to 
fit a pair of additional guns in the 
wing. 

A contemporary fighter was the 
Arado Ar 80 which resembled the 
little Blohm and Voss Ha 137 
dive-bomber, having a cranked 
low monoplane wing. The fuse- 
lage was tong and slim and the wing of high aspect ratio. 
Following standard Arado practice, the vertical surfaces of 
the tail were placed forward of the horizontal surfaces. Of 
the single-strut type, the undercarriage was fixed and the 
engine was a Junkers Jumo 210. The majority of the fuse- 
lage was fabric covered. 

It may be that this machine was designed to the same 
specification as the Ha 137, which means that it could be 
used as a general-purpose fighter or light dive-bomber. 





Just as the R.A.F. is clinging to its beloved Gloster 
Gladiator biplanes, so the Luf:waffe was loath to discard 
the biplane completely, for which reason we find the Arado 
concern producing biplanes subsequent to its type Ar 68, 
which was a standard service machine with the Heinkel 
He 51 until superseded by the Messerschmitt Me 109 and 
Heinkel He 112. 

One machine, the Ar 197, had a Junkers Jumo inverted 
vee engine in place of the old B.M.W.VI and another, the 
nearest approach to 
the Gladiator, was 
fitted with a B.M.W 
132. radial. Essen- 
tially both machines 
were similar to the 
Ar 68, the upper wing 
being very much 
larger than the lower 
In both cases the tail 
was of standard 
Arado layout and the 
undercarriage was of 
the fixed single-strut 
type. 

A profusion of 
single and_ twin- 


The Blohm and Voss 
Ha 140 is a cleverly 
designed float plane 
intended for torpedo- 
dropping, bombing 
and reconnaissance. 
The engines are 
B.M.W. 132 Des. 
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A multi-purpose machine, the Henschel Hs 124 appeared in two forms. 





Fiignt Drawings 


At first it had Junkers 


Jumo 210s and a revolving gun turret in the nose ; the later version shown above has B.M.W. 
132 Des and the nose has been redesigned. The array of externally-stowed bombs is interesting. 


engined multi-purpose machines has been tested in Ger- 
many during the past three or four years. 

An outlandish predecessor of the Ar 95 (described in 
Flight of October 19, 1939) was the Ar 81 with a Junkers 
Jumo 210 engine. The two most remarkable features of 
this machine was the very small diameter of the rear por- 
tion of the fuselage, and the twin fins and rudders placed 
at each end of the tail-plane which was raised above the 
tail end of the fuselage on a small streamlined structure 
and braced on each side by two struts. The machine 
could be used for observation and dive-bombing, but was 
too slow for employment as a two-seater fighter. 

Incidentally, a prototype of the Ar 95 was fitted with 
a Junkers Jumo 210, though production machines as 
described in our article have the B.M.W. 132 Dec radial. 

Compared with the Heinkel types 118, 170K and 270, 
the Ar 81 was of crude design. The three Heinkels were 
based on the design of the He 70 transport machine (at 


one time the most efficient aeroplane in the world) and 
could be used for reconnaissance, fighting ground attack 
and light bombing. The most highly developed were the 
types 270 and 118, both with Daimler Benz DB 600 
engines. Incidentally, it is not generally realised that one 
version of the He 170K was fitted with a B.M.W. radial 
engine which changed its appearance very considerably. 

Two twin-engined types which were comparatively little 
known were the Focke-Wulf 57 and the Henschel Hs 124, 
both of which types are illustrated in the accompanying 
drawings. The Focke-Wulf, like the majority of members 
of its family, was long and slim and had a wing of high 
aspect ratio. Two Junkers Jumo 210s were fitted 

The Henschel machine first appeared with two Junkers 
Jumo 210 engines and had a rotating turret in the nose. 
It will be seen that the later version was powered with 
B.M.W. 132 De radials and had a redesigned nose in which 
the turret was eliminated. 


Uncommon among German machines in that it had a rotating gun turret, the 
Focke-Wulf Fw 57 was a multi-purpose type with two Junkers Jumo 210 engines. 
level 


It will be seen that the engines protude 


beyond the of the nose. 











One of the largest German landplanes was the Dornier Do 19 bomber with four Bramo radials. 


DECEMBER 28, 1939 


It will be seen that the machine 


resembled a scaled-up Whitley. 


The machine could be used for bombing, ground attack 
or long-range reconnaissance. As a bomber it carried a 
pilot, a gunner/bomb aimer and a gunner/wireless opera 
tor. As a low-flying attack machine the crew was reduced 
to two—pilot and wireless operator, and the armament in 
addition to the rear gun and_light bombs was four fixed 
machine guns or two machine guns and two 20 mm. shell 
guns. For reconnaissance the crew was three. 

It will be seen from our drawing that the bombs were 
stowed externally on long rails beneath the wings and 
fuselage. 

Data are: Top speed at 9,845ft., 270 m.p.h.; climb to 
19,680ft., 17} min. ; all-up weight, 15,939 Ib. 


A Big Dornier Bomber 
Various references have already been made in Flight 
to the Junkers Ju 89 four-engined bomber transport which 
fundamentally resembles the Ju 90 commercial machine. 
A bomber of similar calibre was produced three or four 


years ago by the Dornier concern under the works number 
Do 19. The design was not so refined as that of the 
American Boeing B-17 and the performance with four 
Bramo radials was quite low. In appearance the machine 
resembled a big four-engined Whitley. 

(Continued on p. 533.) 


Contrasting with the big Do 19 is this dainty 
Henschel Hs 125 single-seater trainer with 240 h.p 
inverted vee-eight Argus. 


It will be seen that the installation of a B.M.W. 

radial tended to destroy the beautiful fish-like 

lines of the Heinkel He 170K multi-purpose 
monoplane. 
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Royal Air Force and 
Official Announcements 


CO-OPERATIVE : A flight of Westland Lysander II 

Perseus-engined Army Co-operation machines calls 

in at a Hurricane squadron’s aerodrome. When 

these machines are employed on the Western Front 

it will be part of the Hurricanes’ job to see that 
they are not molested by Messerschmitts. 


Australian Chief of Staff Resigns 


HE resignation of A.V.-M. S. J. Goble, Acting Chief of 











Statt of the Royal Australian Air Force, has been 
announced. Both he and the Prime Minister (Mr. Menzies) 
have declined to discuss the matter, but it is believed to 
be due t lisagreement with the Governmen Che ser 
vices « R 1 Air Force officer may be sought. 
“ae ry. ™ 
Cost of the Wirraways 
=~ | report of the Australian Auditor-General 
e the House of Representatives on Decen 
ber 6 s s that 17 Wirraway aircraft had been delivered 
by the mwealth Aircraft Corporation to the Royal 
Australian Air Force up to October 24, 1939, and that between sir Commodore H. G. Smart, O.B.E., DEC, A.F.C, is granted the acting 
» { f rice s ur Ve 
er April 2 mo, and Ck tober 1930, the Corporation receive | £400,000 rank Se : wl Vi , Marshal . paid (Nov 3) 
° | Z The following Flying Officers are granted the acting rank of Flight 
he in progress pay nts The report states that a Cabinet decision Lieutenait on the dates stated:—(June 26) C. R. D. Stewart: (July 24) 
approved the order in May, 1938, of 40 Wirraways at £8,008 each P. D. Walker; (Aug. 6, J. E. Scoulir, P. E. Lovett; (Ang. 26) T. W. Piper 
ur ion - ~ Sqn. Ldr. E. M. F. Grundy is seconded fo: special duty (Jul 
and 10 spar om and Whitney engines at £2,600 each, a total eqn. L - &§ stund et ed | pecial duty (July 1€ 
ne of £394,020 Equipment Branch 
Small alterations to the design of the aircraft caused the price to pig Ciicer n probstion P. A. B. Neel is confirmed in his appointment 
be increased to £35,144 The contract document was ready, alter rhe following Pilot Officers on probation are confirmed in eir appoint 
several conferences, in July, 1939 but attempts by the Corporation ments with effect from Sept. 12 and promoted to the rank ot Fiving Omi er 
to obtain a revision of the price of £8,144 caused delays. The report on the fe st “ = 51) G. W. B. Dixey, T. B. Jon Nov D 
I f Stug , os s ror ted two > ’ 3 y £g 
points out that the contract has not yet been signed. agg S Boswell is pramnted Be rank Flying Ofer 
A second order for an unspecified number of Wirraways at £8,200 Medical Branch 
each and spare engines at £2,000 was placed In September, 190%, The undermentioned Flying Oticers are promoted to the rank { Flight 
again without a ntract, and progress yments have been made Lieutenant on the dace> strved —(Sept. 12) (seniority Sept. 12, 1938) J. F 
S ehi AE yp ~ gm ee Pea Furness, MRCS. LCP. M.B. BS. Ro V. Wright, MB. Ch. B.; (Nov. 7) 
on this. A third order was place in May, 1939, and again no (seniority Nov. 7, 1928) I. Shaw, M.B. b.Ch.: (Nov. 7) (-eniority May 1) D 
contract has been signed MacDonald, M.B., Ch-B (Nov. 7) E. D. Campbell, LCP. L.RCS, 
“In the absence of a definite contract;’’ continues the Auditor- LIP PS. 


Dental Urench 
Fit. Lt. ©. H. Beamish, L.D.S., is granted a permanent mmis<sion ir hat 
rank (Sept. 7) 


General's report, ‘it is clear that the costs per aircraft will much 
exceed the price of {£8,098 (afterwards increased to £5,144) of the 


approved order. The proposal now under consideration is that pay- Chovtanrs Branch 

ment be based on the actual cost, vlus an agreed margin of profit.” Th Rev ©. R. Richardson is granted a permanent commission (Dec. 4) 
Owing to its geared engine and heavier armament, the Wirraway Besc.em 

is slightly heavier than the Harvard, which has a gross weight In the Gacette of (ct. 31. Netificatioa concerning A.V-M. Sir J. Mcintwre, 


of 5,130 Ib. The price, £8,098, of the approved order ts, therefore, K.B.E.. C B., M.C.. M B.. B.Ch. (R.A.F., Ret.). For Sept. 7 read Sept. 8, 1939 
equivalent to about 30s. per pound. All the above figures are in 
Australian currency Royal Air Force Reserve 
Reserve cr Arm Force Orricers 
> - General Dutics Branch 
Royal Air Force Gazette F. G. Ferrier is cranted a commission as Flying Officer in class A with 


effect from Aug. 21 and with seny. of Feb. 21, 1932 (substituted for notif 


. cation in Gazette of Oct. 3) 
Royal Air Force The following Pilot Officers are promoted to the rank { Flying Officer on 
the dates stated (Feb. 24) G. I Malcolmson (April 12) M. J Baird 
General Duties Branch Smith, P. Cannam. W. H. Coverley, H. J. Lang; ‘May 9) ¢ F. Elder, 
The following are granted permansn: commissions in the substantive A. W. Ruffell, B. R_ Tribe, Hi. W Cc. Skinner, W. J. D'A. Stacey; (May 30) 
ranks indicated and on the detes stated :— E. l.. Shankland: (July 26) J. P. Kirton 
Sevapron LeEapERS.—(Aug. 1) M. H. Kelly; (Sept. 22) D. C. Oliver. The following Flight Lieutenants are transferred from class A to class © 
ag Lqputenane. ~(Nov. 6) D 8S. MacDonald on the dates stated (Feb 21) A. P. Miller; (March 29) R. W. E. Bryant 
The following Pilot Officers on probation are confirmed in their appoint- The following relinquish their commissions in class CC on appointment 
ment (Nov 2S) A. 8. Jackson, J. A. E. Monette; Acting Pilot Officer on te commissions in the R »yal Air Force Volunteer Reserve (Sept 
probat n R. B. Davies is confirmed in his appointment and graded as Pilot Wing Commander J. C. Gretton, C.B ¥ 
Officer (June 27); Acting Pilot Officer on probation J. A. Lattimer is graded Squadron Leader:—J. Everidge, M.C. (Squadron Leader, R.A.F Ret.) 
as Pilot Officer on probation (Sept. 3) Flight Lieutenant (Acting Squadron Leader (Unpaid)) D. E. Ward 
The following Flying Officers are promoted to the rank of Flight Lieutenant Flight Lieutenants (Honorary Squadron Leaders) R. W. Brierley, R. GC. 
on the dates stated:— (Nov. 21) W T. Dennis; «Dec. 12) L. Maxwell-Muller, Brvest (R.A.F.0.), C. C. Crick, O.B.E., F. J. W. Firth, T. C. Hobbs,, M.C., 
W. Simpson; (Dec. 13) J. H. Sindall; (Dec. 15) M. Nolan M. A. Hogan, J. S. F. Hood, L. A. Jessop. D.F.C.. B. I. Jones, D.8.0., 
The following Pilot Officers are promoted to the rank of Flying Officer on MLC L. H. Morse, M.C., F. W. Murison, FR. F. Nation, O.B.E., F. Pyle, 
the dates stated :—(Cct. 9) R. A. Couchman: (Dec. 8) I. M. Gundry-White; F. G. B. Reynolds, M. Tod, H. V. Scott, M.C., A. D. Wilson, E. M. Wright, 
(Dec. 10) W. B. Price-Owen; (Dec. 11) G. W. Slee: (Dec. 15) R. T. Mason, J. R. Brown, D.F.C 
A. P. Lin 4. J. Leughborough, A. B. Harrison, J. D. Haskins; (Dec. 18) Flight Lieutenants:—B. S. Brice, A.F.C.; B. R. Lowry 
P. N. Douglass. A. F. Pain, D. Gibson, R. I Alexander, H. G. Paul, L. C. Flying Officer (Honorary Squadron Lex ler) A. Rowaa (Sq lron Leader, 





Swann, C S LBarilett, J. A. Stuart, T. Newton R.A.F., Ret.) 
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Fit. Lt. B. R. Millar relinquishes his commission on account of ill-health : Equipment Branch. _ 
(Dec. 12). Lt. F. A. Mitchell is granted a commission as Flight Lieutenant (Sept. ; 
Accountant Branch. Ri following are granted commissions for the duration of hostilities jg 
F/O. 8. T.. R. Hemsted relinquishes bis commission on account of ill-health the renks and on the dates stated :— 
an emste eling re mm . . Pilot Officers on probation (Sept. 4) G. H. Butler; (Sept. 5) G. C.F 
Le 1) I 
Palmer; (Sept. 6) O. Taylor; (Sept. 8) C. St. L. Brightman, L. G. Gummer; 
: ’ Sept 11) J. W. Bush; (Sept. 13) H. N. Reynolds; (Sept l€ cc. © @ 
Royal Air Force Volunteer Reserve Bermingham; (Sept. 16) E. (¢ Davey, G. E. M Stock; (Sepé 28) R 
- Goode, R. F. Rogers; (Oct. 10) W. J. Jolliffe ; 
General Duties Branch Acting Pilot Officers on probation (Nov i3) W E. Hole . R. 8 
3 ¢ ° . , 15) ) 1 2 
The following are granted commissions for duration of hostilities in the Swanton; (Nov 14) E. A. Waterton; (Nov 5) A. C. Flavell; ". 39 0 
ranks stated = A. B. W. Greenhough tint ' ' 
anks statec - > T - oe s commission on accoun alth der ' 
Filot Officers on Probstion:—(Nov. 27) R. G. Doig, (Nov 29) C. S. Good P/O. T. A. Lee relinquishes his commission on account of li-hea . - 
fellow; (Dec. 4) T. A. K. Aga. Accountant Branch ; are ¢ 
Acting Pilot Officers on Probation (Nov. 25) D. G. H. MeDonald, The following are granted commissicns for the duration of hostilities as take! 
. P. K. Seade; (Dec. 2) J. V. Baker, J. C. Cunningham; (Dec. 3) N. G Pilot Officers on [Probation on the dates stated Sept. 3) H. 8S. Biggs; State 
P Dryburgh, 8. H. Palmer (Sept. 4) J. E. Hilton; (Sept 5) C. L Entwistle, W W. Fea, S. G Ae 
F/O. H. Birchell is transferred to the Administrative and Special Duties Oxley, (Sept. 6) W. G. Foxley, F. 8. Thompson; (Sept 8) A I Lowe; rigid 
Branch (Dec, 11) (Sept. 15) A. N. Bentley; (Sept. 17) T. H. Sellar; (Oct. 6) ¢ P. Lister . th 
The following Acting Pilot Officers on probation are gra le 1 as Pilot wit! 
Administrative and Special Dutics Branch Officers on probation on the dates st “er; (Nov = _ - i 7. a a Se 
’ 2 so ds ‘ 23) aze %. 2 
The undermentioned are granted commissions in the ranks stated, with = -. .~ r, + , a. ~Y ~oo- W. Barrow 7 G. Ber a to a 
et f Sep and oniv dates stat 4 aon Yooee. & ee ae tie eet 
~ Ay a Pe (April 17) Brig 5 “o eons. . c B. (1L.A., Ret.) A. W. Bentley, W. R.N. Bithell . A ~~ oa ~ a W 5 ri ! ~— Aen 
F Squadron Leaders :—(May 1) Sqn. Ldr, J. Everidge (R.A.F., Ret.); (Sept. 1) * z oo, 3 a —. ." e" i vy N rR De an, C. C. Dowr ing, able 
It. Lt. M. Ballard (R.A-P.O.), D. E. Ward. = ~ oy Cian a ee t R. Foggo, R.R I 
A . ‘ S. A. Early, H. R. Edwards, S. F. Fermor, E. G. Fish, A 8 : oi tl 
I light Lieutenants (July 4, 1938) Sqn. Ldr. H. C. Fuller; Aug. 14, Galloway. R. P. Gardener A W. Giles, 7 2. Gordon, P. W. M. Hail, Se 
1938) Fit. Lt. H. R. Lowry (R.A.F.O.); (Sept. 28, 1938) Fh. Lt. F. T N M. W. Harris, L. O. Hart, A. G. V. Herbert, R. H. Jenkins, D. AR a 
Stacey (R.A.F.O.); (Feb. 13) F/O. B. S. Brice, A.F.¢ (R.A.F. Ret.); Kemp; (Nov. 3 , W.M. Lomax, R. L. Mansbridge, E. Telfer rubb 
(Aug 1) Sqn. Ldr. J R. Brown, D.F.( R.A.F.0O.); (Aug 23) airs! 
J. J. ¥. Scariett - Mgdtest _Spenss , a ° R airs: 
rst ; >. L.DS zranted a commissior r the ; 
The following are granted commissions as Flight Lieutenants (Acting i M t Pe - % br ogend aye ieutenant "Nov 7) Substituted f not fitte 
Squadron Leaders) (unpaid), with effect from Sept. 1 and with seniority in Seonten te Ga ette of Dec. 5.) ‘ buoy 
the rank of Flight Lieutenant of the dates stated (July 19, 1938) Lt. ‘Th te lke wing are granted commissions for the duration of hostilities as sea 
’ eid =} (Sept. 29, 1938) Lt.-Col. C. C, Crick, O.B.E. (LA., Ret.), Flying Officers Nov. 15):—J. T. Burrowes, B.M., B.Ch.; V. Mendlesoha, “fl 
J. S. F. Hood, Lt.-Col. L. H. Morse, M.C. (1LA., (Jan. 23) Fit. Lt Cs _p = 
R. ©. Bryant (R.A.F.0.), Sec t. F. Pyle; N 1) Lt Col B I. MRCS, LC. Dental Branch In 
Jones, D.S.O., M.C. (LA., Ret.), Capt. H. V. Scott, M.C. (R.M., Ret.); The following are granted commissions for m_ of hostilities as — 
(March 2) Lt.-Col. F. J. W. Firth (1A., Ret.); (March 26) Capt. R. W Flying Officers on the dates stated :—(Nov. 21) » L.DS.; (Nov, 28) Zep 
Brierley, Capt. T. C. Hobbs, M.C., Fit. Lt. F. W. Murison (R.A.F.O.); G. H. Burton, L.DS., C. W. A. Carmichael W. Mogg, LDS, thei: 
(March 27) Lt..Col. E. M. A. Hogan (1.A., Ret.); (April 1) Lt. L. A V. R. Roberts, L.D.S., J. M. Ross, L.D.S., R DS ie! 
Jessop, D.F.C.; (April 3) Lt.-Col. R. F. Nation, O.B.F.; (June 26) Capt B : —_— 
A. D. Wilson (1.A., Ret.); (July 11) Capt. M. Tod; (July 16) Capt. F. G. B. : Chaprams Sven’ the duration of hostili 
Reynolds The Rev. G. F. Colin ie granted a ne pe n ~ . dur i ! 
Sqn, Lar. A. Rowan (R.AF.. Ret.) is granted a commission as Flight ties with the relative rank of Squadron Leader t 
Lieutenant (Sept. 1); F/O, F. W. Wrench (R.A.F., Ret.) is granted a com Weteorological Branch , fice 
mission as Flight Lieutenant with effect from Sept. 1 and with seniority of W. J. R. Pook is granted a commission in the rank « { Fly Officer 
=a * ae (substituted for notification in the Gazette of Oct. 20); Major (Dee. 12) E 
i. J. B. E. Massy, M.C., is granted a commission as Squadron Leader with rrata 
effeet from Sept. 1 and with seniority of April 17 (substituted for notification In the Gazette of Oct. 27 notification concerning Pilot Officer | n proba 
im the Gazette of Nov. 21) tion G. M. Stephenson, for 72949 read 73665; in the Gas ‘ A. R —e 
The following are granted commissions for the duration of hostilities in for Lt. Cdr. H. Overton, R.N. (Ret.), read Capt. H. Overton, 1.2 € 
~ ranks and on the dates stated 
Pilot Officers on probation .—(Sept 3) A. L. Bryson, J. W. Ellis, W. M mm By , : ‘Ce ! 
Frew, F. Hoult, W. M. Jack, F. D. Lyle, W. A. MacKenzie, E. W Auxiliary Air Force ; 
Staveley, R. Walker; (Sept. 4) B. M. Cook, A. I. Horsley; (Sept. 5) A. D General Duties Branch ’ 
Fyfe, N. Harper; (Sept. 10) F. A. Strachan; (Sept. 11) W. Maxfield; The foll ng Flight Lieutenants relinquish their commissions or ppoint fast 
(Sept. 20) H. H. Brooks; (Sept. 28) F. J. Greenacre; (Oct. 1) R. D. Dykes; se eo wing coms in the Royal Air Force Volunteer Reserve (Sept. 1):— — 
(Oct. 3) H. Sutherland; (Oct. 5) J. E. Potts, E. Shaw; (Oct. 16) ©. 8 ic. F ler FT. Stacey. 25000 - 
Vinter-Cooke; (Uct. 23) Lord Francis Cavendish-Bentinck, J. B. Watson ° wit ann 1—P ] r is promoted to fuse 
No , Sele, oe ew . 8 —_—? No. 608 (Nortu Ripinc) Sqeuapron.—P/O. W. A. Brown is prot l 
(Nov. 15) A. M. Nias; (Nov. 16) E. F. ©. Masters; (Nov. 17) J. | the rank of Flying Officer (Aug. 7) I 


oat (Nov. 20) J. B. B. Atherton, A. J. Cunningham, H 


- 08 ‘ou TADR —F W. Courtenay, M.M, 
W. Liversidge, J. B. Mackie, A. C. Wood: (Nov. 21) F. X No. 908 (County oF Essex) Squapron.—F/O. W C ena 
z 


. ( { 

P. D. Kirk, R , Potts , on we (No ‘ - resigns his commission (De 18) , . ee 
Sir R D Waters — i On CM 5 r: ae — 24) A c ——-. No. 925 (East LANCASHIRE) SQUADRON . & few © oes Fin 
(Nov. 25) J. Duncan, L. I. Eskell, T. . Warriner; (Nov. 27) H. J, Sweet; Commission as Pilot Officer (July 5) 


V. Landsber 
J. Armstrong, 
( 








4 ‘ “ither ton Ss grante a < 
(Nov. 28) E. Harle, B. W. Kirby; W. L. Minter, F. E. Pickles; (Nov. 29) fo os On may ns oy eee eee rae 
W. Norman, A. Wallace; (Nov. 30) J. B. R. Ellison, F. N. Hargreaves mission as Flot oe Mo . he foll g are granted com : 
(Dec. 1) G. M. Easten,’A. R. Tunnah; (Dec 7 HO th mg B. Ne, 065 (Urry oe Gtassow) Squanece dl a wD Brachie X. I 
Pinkney; (Dec. 3) A. T. Chapman; (Dec. 4) F. P. V. Cabot; (Dec. 7) missions as Pilot Officers (Sept. 1) } rowne, rotch ’ ) 
S. E. Banks, 8. Smith: (Dec. 9) E. Lyon: (Dec. 12) C. A. Kirby. OBE Fawcett. ‘ " : 
Acting Pilot Officers on probation:—(Sept. 4) G. M. ©. Dale, A. 8 . : Fav — “gs sige mnectoos — statment te & a b 
Newey; (Sept. 13) F. Bayley; (Sept. 16) E. A. Huntington-Whiteley; (Sept Fit. Lt. I A. Mitchell rel aguas Se commission on api . 
. ; commission in the Royal Air Force Volunteer Reserve (Sept. 1) lion 
28) F. J. Ainge, H. W. Bennett, F. A. Blackmon, B. C_ Bloor, A. H [ae B. H. Penfold ranted a commis 
Brown, V. C. J. Heeley, P. H. Layton, F. C. Seldon, J. S. White: (Oct. 6 No. 942 (East RIDING) SQUADRON . Pen is gran a ai a 
C. C. Danvers . ’ sion as Pilot Officer (Aug. 31) s vay 
; 2 No. 943 (East Ripixne) Squapron.—J. Edwards is granted a mmissiog bul 
A. P. Ryan is granted an honorary commission in the rank of Squadron 1s Pilot Officer (Aug. 29) als 
Leader (Nov. 30). (Substituted for notification in Gazette of Dec. 12.) ” No 944 (East Ripinc) Seuapron.—C. J. Newberry is granted a m- 
The following Flying Officers are promoted to the rank of Flight ission as Pilot Officer (Aug. 29) out 
Lieutenants :—(Sept. 1) J. S. Hamilton, J. S. Hicks. G. G. G. Graves —- % cats ed : 
The following Pilot Officers on probation are confirmed in their appoint P - . Accountant Branch > ’ — pr 
ments and promoted to the rank of Flying Officer on the dates stated No. 945 (City OF GLASGOW) SQUADRON J. W. R. Murray is granted & 
(Aug. 12) S._R. Williams; (Aug. 27) M. H. Molyneux; (Aug. 29) R commission as Pilot Officer (Sept. 1) 
Edwards, J. D. Piper, M.C.; (Aug. 31) I. P. Aitker (Sept. 1) C. I Medical Branch 
Snowden Gamble; (Sept. 3) F. G. S. Mussor Sept. 8 4 R. Hungerford; No. 903 (County or Lonpon) Squapron.—F/O. W W Walker, M.B. 
(Oct. 2) ©. 8. W. Dudley; (Oct. 11) R. G. Netting; (Oct. 22) S. A Ch.B., is promoted to the rank of Flight “Lieutenant (Dec. 2 . B 
Hamilton. Bowyer No. 914 (CouNTY OF WARWICK) SQUADRON.—T. G. Davies, M.B., M.R.CS, 
The commissions of the following Pilot Officers on probation are terminated L.R.C.P., D.Ph., is granted a commission as Flying Officer Aug. 2 A 
on ¢ ation of duty on the dates stated Dec 13) R. Pierce; (Dex 15) No. 340 (West Ripine) Squapron.—( O. Hudson, M.R.C.S L_.R.C.P, ISSl 
R. G_ Coates s granted a commission as Flying Officer (Aug. 31) Wh 
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MIXED GRILL IN CANADA: The Canadian type of De 
Havilland Tiger Moth, the Fairey Battle, North American 
Harvard, Westland Lysander and Airspeed Oxford are all in use 





in the R.C.A.F. and are represented in this group. The on 
Lysander is built in Canada but the Battles and Oxfords were gi’ 
imported from England. du 
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HERE and THERE 


Blimping Home 

OR many years the American coastguard service has made 
use of flying boats in sea rescue work, and several cases 
are on record of injured members of ships’ crews having been 
taken off and flown to hospital ashore. Recently the United 
States Navy has made some experiments with one of its non- 
rigid airships, the U.S. Navy J-4. The airship was fitted 
with special gear at the front of the control car for lowering 
a sea anchor, which took the form of a canvas bag attached 
to a rope ladder. The bag was allowed partly to fill with 
water, and the lift so adjusted that the airship was just not 
able to raise the weight of water in the bag From the stern 

of the control car hoisting tackle could be let down 
Several tests were made of raising men from the sea in a 
rubber dinghy and lowering them again from the airship. The 
airship itself came to rest on the water, the car having been 
fitted with external air bags to give a certain amount of 
buoyancy. Needless to say, this could only be done on a calm 
sea. The lift was, of course, so adjusted that the airship was 
only slightly ‘* heavy.’ 
In this connection it is of interest to recall that the first 
Zeppelin airships were literally flown from Lake Constance, 
their cars being provided with air bags. The lake formed the 





aerodrome 


Help for Finland 

io addition to the military aeroplanes which the Government 

has allowed a British aircraft constructor to supply to Fin- 
land, the United States Navy Department has given permis- 
sion to the Brewster Aeronautical Corporation to deliver forty 
fighters to the Finnish Air Force. One assumes that these 
machines will be of the single-seater type (the Brewster Cor- 
poration also makes a two-seater) on order for the U.S. Navy. 
It is fitted with the Wright Cyclone engine, and is one of the 
fastest fighters with air-cooled engine in the world. It is a 
mid-wing monoplane, with the wheels retracting into the 
fuselage 

The British Government has also provided four aeroplanes 
for the purpose of flying urgently needed medical supplies to 
Finland 


New Plastic 

7 is stated that the Rothschild ‘* Marathon Paper Mills’’ in 

U.S.A. have found a use for the sulphite liquors which are 
a by-product of the manufacture of paper. Having three mil- 
lion tons per year to dispose of, the company has found that 
a “‘ plastic ’’ can be made out of it and Ford and Chrysler have 
built experimental car bodies of the new material. It is said 
also to be suitable for unstressed parts on aircraft. Present 
output is 25 tons per day, with 4oo possible if all the by- 
product liquor were used. 


Not a New Firm 
B* a rather ridiculous slip oi the pen, it was stated in the 
inscription to a picture of Alex Henshaw in last week's 
issue that he had joined the Supermarine branch of Armstrong- 
Whitworths This should, of course, have read Vickers 
Armstrongs 








A man being “ rescued’’ by an American non-rigid airship. 
The rope ladder is attached to a canvas bag which serves as a 
drogue. Note the air bag under the contro! car of the airship. 


Brisbane As Air Base? 
—e RS in Australia say that Brisbane may be in use 


a flying boat base If Pan American use Noumea on the 
America-New Zealand route they pass within about 850 miles 
of Brisbane. So if a Brisbane-Noumea service were established 
this would give an Australia-New Zealand connection by Pan 
American in direct competition with Quantas Empire Airways 
trans‘Tasman service from Sydney to Auckland Travelling 
by way of Brisbane and Noumea to get to New Zealand, par- 
ticularly the south of the South Island, would not be very 


much of a convenience for a Melbourne business man. 





SOME GERMAN PROTOTYPES 


(CONTINUED FROM - PAGE _ 4d) 





[There was a rumour just before the war that Dorniers 
are now working on a smaller and very much faster four- 
engined bomber. 


Marine Aircraft 

The Blohm and Voss concern, of Hamburg, are respon- 
sible for the design of two unusually interesting and 
apparently efficient marine types. These are the Ha 138 
three-engined flying boat and the Ha 140 twin-engined 
torpedo-bomber floatplane. 

The Ha 138 is remarkable because it has a short central 
hull and a tail with twin fins and rudders carried on booms 
behind the nacetles of two wing-mounted Junker Jumo 
diese] engines A third engine is placed between these two 
on a rather higher level. The peculiar layout is said to 
give a wide field of fire from the rear gun positions and, 
due to the short hull, to improve take-off. Apart from the 
gun in the nose there is a second position behind ihe 


central engine and a third in the stern of the hull. The 
mountings look substantial enough to take 20 mm. shell- 
guns. A top speed of 170 m.p.h is attainable. 

Although there is so far no evidence that the Ha 138 
machines are standard equipment in the Luftwaffe, it is 
known that at least two prototypes were built, and one 
recalls a picture of German naval] pilots receiving instruc- 
tion with the aid of a model of a Ha 138. 

The machine could carry quite a big bomb load, but it 
is difficult to see how mines could be stowed. 

The Ha 138, although designed to a difficult specifica- 
tion (it is said to have been eliminated in competition with 
the Heinkel He 115), is of commendably clean design. It 
is a high-mid-wing cantilever monoplane with two B.M.W. 
radials, behind which there are massive faired structures 
connecting the wing to the floats. 

The torpedo or bomb load is stowed internally, allowing 
the comparativaly high speed of 199 m.p.h 








534 
The Industry 





Loar 


DECEMBER 28, 1939 


Meters for Liquid Fuel 


Simple Metering and Recording of. Supply Ensures Close Costing and Economies 


“THE type of meter shown by the 

accompanying illustrations can be 
applied to the metering not only ot 
petrol, benzine, paraffin and similar 
fuels, but also to crude and fuel oil. It 
is a volumetric meter, operating upon 
the oval wheel principle, and can be 
fixed in the pipe line in any convenient 
position, with the liquid to be measured 
flowing through the meter either under 
pump pressure or gravity. 

The principle of operation is shown 
by the diagrams of the working parts, 
consisting essentially of two oval gear 
wheels rotating on two fixed horizontal 
shafts, the rotation of one of the wheels 





being communicated by a pin through 


suitable transmission gearing to the 
pointer of the instrument. It will be 
seen from the diagram that during a 
complete revolution of the oval wheel 
(2) a measured volume as shown by the 
shaded portions is twice passed to the 
outlet side of the instrument. An im- 
portant point in connection with the 
fixing of this type of meter is that the 
shafts upon which the two oval wheels 
rotate shall be perfectly horizontal 


For Sub-contracting 


ACHINERY is in position at Cinque 
Ports Aviation, Ltd., Lympne Air- 
port, near Hythe, and quantities of fur- 
ther equipment are on order for pro- 
ducing woodwork, small’ press fittings, 
covered components, dural riveted 
assemblies and light alloy work in gen- 
eral. This firm is thus in a favourable 
position for sub-contract work, as they 
already have large workshops and have 
for years undertaken repairs and main- 
tenance of all types of aircraft 


Two-hundred-page Catalogue 


COMPREHENSIVE book forms the 
new catalogue of Croager Bros., Sut- 
ton Place, Homerton, London, E.9. It 
consists of over 200 illustrated pages set- 
ting out Croager’s range of engineers’ 
and mill sundries; engineers’ and con- 
tractors’ hand and machine tools; lifting 
tackle, pullevs, shafting and belting for 
power transmission; and bolts and nuts. 
This concern, among their aircraft 
industry activities, for instance, supply 
Shorts and Vickers 
It is unfortunate that the book had to 
go to press before the war as the prices 
no longer stand; but it still forms a com- 
plete and carefully compiled catalogue. 


The principle of 
the oval wheel 
meter with the 
measured volume 
shown shadei. 


This is to ensure that the faces of the 
wheels when rotating do not bear either 
upon the side or the cover of the meter- 
ing chamber. The instrument is pro- 
vided with a protection gauze which is 
intended, not to take the place of a 
filter or separator, but to act as an ad- 
ditional protection against the ingress of 
any solid matter when the meter is in 
operation. 

This type of oval wheel meter when 
used for petrol enables the quantity of 
fuel to be measured within limits of plus- 


, (Left) The instrument 
dial, the pointer of 
which is driven through 
gearing by one of the 
oval wheels. 





A cut-away view of the meter showing 
gear wheels and protection gauze. 


Company News 


BiackeurRNn Atrcrart, Lrp., have declared an 
interim dividend on the ordinary shares of 4 per 
cent., less 7s. in the £ income tax, on account of 
the year ending March 31, 1940 his is payable 
on December 29 to shareholders on the register 
December 15, 1939 

Hf. M. Flosson (Arrcrart aND Motor) Com 
PONENTS, Ltp., announce their decision to recom 
mend a final dividend of 10 per cent., plus a cash 
bonus of 2} per cent. (both less tax at 7s. in the 
£), making, with the interim dividend already 
paid, 17} per cent for the year Net profit 
amounts to £65,102 after transferring {69.874 to 
reserve 

Atrrort Ltp., for the year ending September 
30, 1939, announce a trading profit (after provision 
for depreciation) of £66.413, out of which the direc- 
tors recommend a dividend of 6 per cent., leaving 
£12,542 to be carried forward to the next account 


J. Samuet Wate «np Co., Ltp., of Cowes, I. of 
W., have excellent figures for the vear ending Sept- 
ember 30, 1939. Profits for the period under review 
after provision for depreciation and _ taxation 
amount to {£116,563 A dividend of 15 per cent 
on the ordinary shares is recommended, making 
with the interim dividend of 5 per cent. already 
paid, 20 per cent. for the year General reserve 
gets £75,000, and a further £16,192 is carried 
forward 

Brittsn Tyre axp Reoerer Co., Lro.—Sir Wal 
ron! Sinclair, K.B.E., presiding at the fifteenth 
annual general meeting of the company, was able 
to recommend a final dividend of 4} per cent. (less 
tax), which, with the interim, made a total divi 
dend of & per cent In addition, a cash bonus of 
3 per cent. (also less tax) was announced Net 
profits for the year ending September 30, 1939, 
were £217,933. against £177,112 for the previous 
period 








minus 0.5 per cent. The working 
principle of the meter for fuel oil is pre- 
cisely the same, but the limits in this 
case are somewhat wider. For instance, 
the smallest meter made for this pur- 
pose, the din. size, enables flows varying 
from 2 to 65 gallons per hour to te 
measured with an accuracy of plus- 
minus 2 per cent. 

Apart. from its uses for petrol, a 
simple and reliable metering device is of 
considerable importance in many 
branches of foundry, forge, or general 
engineering works where liquid fuel is 
used, whether for power or for heating. 
In fact such plant has now reached the 
pitch when further economies will often 
depend upon a system of accurate 
measurement of the iuel used rather than 
upon the purchase of new plant In 
connection with the control of oil-fired 
furnace plant especially, the class cf 
labour employed for operating this is 
seldom of a high grade, and it is very 
desirable, therefore, if adequate control 
is to be established that the metering 
device should be of a simple fool-proof 
description and one which in operation 
necessitates the minimum amount of 
clerical work for records. By such 
means it is often possible to secure really 
remarkable economies in operating costs, 
particularly in fuel consumption and the 
more eflective control that is possible of 
individual units under such conditions. 

Further particulars may be obtained 
from A. J. Gibbs Smith, of 477, Streets- 
brook Road, Solibull. 


Tecatemit, Lip., despite the expenditure of 
£83,311 on buildings and additional plant, have 
been able to declare a dividend of 15 per cent., 
against 18 per cent. last year. Provision for taxa- 
tion and other contingencies is responsible for the 
conservative distribution 

Lewts BerGer anp Sons, Ltp.—Viscount Green- 
wood, P.C., the chairman of the company, revealed 
an .ncrease of {12,000 in trading profits at the 
sixtieth annual general meeting A final dividend 
of 7 per cent., making 13 per cent. for the year, 
was declared, and a sum of {£150,083 carried for- 
ward In his speech the chairman remarked how 
the company had weathered many wars during 
its 179 years’ existence, and had no doubt they 
would carry on through this struggle 


Publications Received 


Ouadrilingual Artation Phrase Book English 
French, Spanish, German, by H. J. Day; 5s. Gale 
and Polden, Ltd., Aldershot 


Aircrajt Engine Maintenance, by D. J. Briom 


Jr., and H. KE. Boggess; 10s. 6d. Sir Isaac Pitmao 
and Sons, Ltd.. Parker Street, Kingsway, London 
W.C.2 

National Advisory Committee for Aeronautics: 
Report No. 1 Tests in the Variable-Density 


Wind Tunnel of the N.A.C.A. 23012 Airfoil with 
Plain and Split Flaps, by I. H. Abbott and H 
Greenberg; to cents. No. 662: Design of N.A.C.A. 
Cowlings for Radial Air-Cooled Engines, by G. W 
Stickle; to cents. No. 667: Determination of the 
Profile Drag of an Airplane Wing in Flight at 
Hi Reynolds Numbers. by ]. Bicknell; 10 cents 
No 670 ensile Properties of 18:8 
Chromium-Nickel Steel as Affected by Plastic De 
formation, by D. J. McAdam, Jr., and R. W 








Mebs; 15 cents. Superintendent of Documents, 
Washington 5. A 


D.C., U.S.A 
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HE NATURE 


of ADHESION 


Large Numbers of Wooden Aircraft are Still Beng Built, and Thus 
the Whys and Wherefores of Gluing are of Interest 


By N. A. DE BRUYNE, 


LUING is an art so ancient and so widespread 

that it is rather surprising that it has not been 

fully investigated from a scientific point of view 
Perhaps this is in some measure because of the apparent 
lack of any clear-cut laws of adhesion—due largely, as we 
shall see, to the fact that until recently nearly all glues 
were animal proteins of complicated and _ uncertain 
structure 


It is greatly to the credit of the Adhesive Research 
Committee (1) formed during the war of 1914-1918, that, 
despite this seeming lack of any law and order, the problem 
of adhesion was tackled in a fundamental way and certain 
important conclusions were reached. It was established 
that adhesion is due to a specific attraction between the 
adhesive and the surfaces joined, and not, as had often 
been supposed, to a mere mechanical interlocking between 
adhesive and ‘‘ adherend.” It was found possible to obtain 
strong joints betwéen optically polished surfaces ; mech 
anical interlocking can, and does in certain cases, add to 
the strength of the joint, but it is not usually the funda- 
mental cause of adhesion. A familiar example of the 
magnitude of specific adhesion is afforded by the strength 
of soldered joints. Prof. J. W. McBain showed that many 
pure substances can act as adhesives and that the ability 
to stick firmly is not limited to the glues commonly used. 
He showed that with a given adhesive the strength of a 
joint to a metal was characteristic of the metal. We shall 
refer to these results in greater detail later 

Since that time, a great dea! of knowledge has accumu- 
lated about the nature of the attractive forces between 
molecules and atoms, particularly about the secondary 
forces that exist between them These secondary forces 
are not the familiar links of the chemistry of our school 
days, though they are just as important in their eifects. 
It is, for instance, the secondary forces that keep H,O 
molecules sufficiently close together to produce water, 
whereas in their absence there would only be gaseous steam 
It is these secondary forces that are responsible for cohesion 
in solids and for the phenomena of surface tension at the 
boundaries of liquids. It is these secondary forces that 
produce solution of a solid or liquid in a liquid without 
chemica! change 

Polar and Nonpolar Forces 

Roughly speaking, secondary forces between atoms and 

Molecules are of two distinct kinds, called ‘* Polar forces "’ 


oo $$ 








Dr. de Bruyne is director of Aero Research, Ltd, 


M.A., Ph.D.* 

and ‘“ Nonpolar torces.’ These forces are electrical, 
although the atoms or molecules are electrically neutral. 
Thus a molecule can be electrically neutral, considered as 
a whole, although there may be a concentration of positive 
electricity at one end and a corresponding concentration 
of negative electricity at the other end of the molecule. 
Such a molecule is said to have a permanent Dipole 
moment,”’ and it is the electrica! equivalent of a permanent 
magnet with a North pole at one end and a South pole 
at the othe: A polar moiecule has an asymmetrical 
structure ; benzene, for instance, with its symmetr cal ring 
structures is not a polar molecule Polar solutions are 
characterised by high dielectric constant and a big power 
factor at frequencies at which the dipoles can resonate mn 
tune with the applied electric field 

But even if a molecule has no permanent dipoie it can 
exert attractive forces because (like an alternating current 
supply) though electrically neutral over a finite period 0 
time it is the seat of rapid periodic changes in density 0! 
charge which can interact to prodnce attractive forces on 
neighbouring molecular systems. The attraction between 
conductors carrying alternating currents provides an 
analogy. Nonpolar materials have low diclectric constants 
and a jow power factor. 

The existence of two kinds of secondary forces becomes 
apparent when one reviews the rules of solution The 
chemist has long recognised that like mixes with like, and 
that there are two main groups of “like” solutions One 
group (the polar group) contains such iiquids as water, 
alcohol, glycerine. The other group (the nonpolar group) 
contains such liquids as benzene and paraffin Polar 
liguids mix with polar liquids and nonpolar liquids with 
nonpolar liquids, but polar and nonpolar liquids will not 
mix together. Oil and water will not mix, though it ts 
possible to disperse oil in water, in the form of minute 
droplets, to produce the “ soluble oil ’’ commonly used in 
machining operations. 

Both polar and nonpolar molecules are held together by 
attractive forces, but because the polar forces are usually 
much stronger than the nonpolar forces, the two kinds of 
molecule will not mix. If we add nonpolar molecules to 
a polar liquid the attraction between the polar molecules 
is sufficient to squeeze out the nonpolar molecules which 
find themselves completely ‘“ cold-shouldered”” and in a 
most unfriendly atmosphere. 

Not only liquids but solids also can be grouped into 
polar and nonpolar categories. Metals are nonpolar ; wood 
in its normal state is strongly polar. This is illustrated by 
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the experiment pictures in lig. 1. Some petrol, benzene 
or toluene is poured on top of some water and strips of 
clean metal, bakelite and wood, all previously immersed in 
water, are dipped into the two liquids. The metal and 
bakelite pull down the nonpolar liquid into the water; 
the polar wood repels the nonpolar liquid and pulls up the 
water. The significance of the fourth specimen (overheated 
wood) will be discussed later 


The Adhesion Rule 


These same rather rough-and-ready considerations about 
polar and nonpolar liquids and solids are helpful in under- 
standing the behaviour of adhesives. Provided we use 
pure or simple substances as adhesives then there is a 
good deal of evidence that sivong joints can never be made 
to polar adherends with nonpolar adhesives or to nonpolar 
adherends with polar adhesives 

This may be described as the basic rule of adhesion. It 
may be objected that an adhesive like fish glue will stick 
to almost anything ; but fish glue is not a pure or a simple 
substance. It is a mixture of proteins with other materials 
of uncertain composition. Even if it only contained 
proteins, there is reason to believe that it would still be a 
more or less universal adhesive because, as Dr. Houwink 
has pointed out in conversation with the writer, such 
behaviour would be in agreement with the double life that 
proteins lead. Proteins are amphoteric and change their 
OH groups to H groups and vice versa according to the 
nature of their surroundings. 

But modern synthetic glues such as “ Aecrolite ’’ (a urea 
formaldehyde condensation product), or ‘‘ Tego film”’ (a 
phenol formaldehyde condensation product) are strongly 
polar adhesives which stick well to polar materials but 
poorly to metals and fully cured bakelite. 

Conversely, rubber (a nonpolar material) in combination 
with sulphur (a nonpolar material) can be stuck to metals 
so well that under test failure takes place not in the joint 
but in the rubber. Similarly, metals can be soldered 
together with low melting point alloys that are quite 
ineffective in joining wood. Naphthalene or paraffin wax 
(both nonpolar materials) will give fairly good joints 
between metals but very poor joints between wood surfaces. 

The polar liquid pay excellence is water, and water on 
subsequent solidification by freezing makes excellent joints 
to wood ; in fact, the joints obtained will pass the tests 
laid down in BSS 3V2 provided that the wood specimens 
have been previously well wetted so that an adherent layer 
o! water is present between the surfaces before freezing is 
carried out. It is fortunate for makers of adhesives that 


Toluene 


Toluene 


Water 








Two 


The experimental outfit is shown on the left. 
sheets of glass are clamped together, with a piece of U-shaped 


Fig. 1. 


rubber hose between. Water is poured into the cell and some 

toluene added, and strips of clean metal, bakelite and wood 

are dipped into the liquids. Above is an actual photozraph 
of an experiment. 


we live in surroundings at temperatures usually well above 
freezing point. 


Relation Between Joint Strength and Internal 
Pressure of Adherend 


If we make up a number of joints all with the same 
adhesive but each with a different adherend we should 
expect the strength of the joint to be proportional to the 
magnitude of the secondary forces emanating from the 
adherend. We can get an idea of the strength of the 
secondary forces in a nonpolar substance by supposing that 
it is the same as that of the secondary forces in the 
substance when in a liquid state. The “ internal pressure ” 
is rather a misleading name given to the attractive stress, 
measured in atmospheres or pounds per square inch or any 
other units of similar dimensions, between the molecules. 
This internal pressure manifests itself in various ways. It 
the causes of the deviation of real gases from 
Thus instead of writing 
X volume = constant 

or pi ri 
which is a symbolical way of stating Boyle's 
better, as Van der Waals showed, to write 
a/v?) (v — b) c 
pressure p is now increased by an internal 
pressure a/v? due to the intermolecular attraction of the 
molecules. The reason for writing (7 b) instead of v is 
that the molecules have a volume 6 which diminishes the 
available space v to (v—b). The forces of attraction, 
which manifest themselves by appearing to put the gas 
under an additional pressure a/v?, are the secondary forces 
emanating from nonpolar molecules and are often called 
‘* Van der Waals forces.”’ 

J. W. McBain and D. G. Hopkins (2) obtained the 
following values for the tensile strengths of joints made 
with shellac beiween optically polished metals :— 


is one ot 
Boyle’s Law. 
pressure 


Law. it is 


The applied 


| Metal Strength of Joint in Tension 
| Nickel ‘ ‘ 3,500 Ib./in.* 

Copper 3,300 

Steel. . 3,200 

Iron.. 3,000 

Aluminiun 2,800 

Tin 1,100 

Lead 600 





The internal pressures of these metals as calculated from 
their heats of vaporisation are given by J. H. Hilde- 
brand (3) as follows :— 
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= 
Internal Pressure Internal Pressure 
Metal in Atmospheres in Ib./in.’ 
Nicke! 9,800 14,410 
Copper 8,500 12,500 
[ron 8,300 12,200 
Aluminium 4,500 6,620 
Tin o% 3,900 5,810 
Lead : 2,300 3,380 
| 


It will be seen that the metals when arranged in order o! 
decreasing interna! pressure fall into the same order as 
that of decreasing joint strength 

In Fig. 2 the joint strength has been plotted against the 
internal pressure. It will be seen that a straight line 
drawn through the origin represents the results fairly well 


The Effect of Heat on Cellulose 

Cellulose, which :s the chief constituent of wood, cotton, 
paper and linen, is strongly polar. This is due to the OH 
groups sticking out all over the molecule as shown in Fig. 3, 
for which | am indebted to Prot. K. Freudenberg, of 
Heidelberg. Such groups are well known for the magnitude 
of their secondary forces, particularly towards other OH 

ups. 

If cellulose is heated under certain conditions a change 
takes place and it seems to lose its strongly polar character 
because (1) (as has been proved by Mr. C. A. A. Rayner, 
of Aero Research, Ltd.) polar glues will no longer adhere 
to it and (2) water is no longer absorbed to anything like 
the same extent as by normal wood. This change in the 
properties of cellulose has been observed by many workers 
C.C. Houtz and D. McLean (4) found that when paper is 
heated a large diminution in the moisture absorption is 


subsequently observed at normal temperatures. It has 
also been observed that fabric when heated above 
100 deg. C. takes on a harsh, brittle character. A. ]. Stamm 
and L. A. Hausen (5) found that by heating wood it is 


possible to decrease its subsequent swelling and shrinkage ; 
soaking in water after heating does not restore the original 
swelling characteristics, though heating in water-saturated 
atmospheres produces no permanent change in the sub- 
sequent swelling and shrinkage; they conclude yheir 
investigation with the following remarks, which I reprajduce 
in full because of their importance. 

Although part of the antishrink efficiency may be 
due to oxidation in the cases where the wood was heated 
in air and oxygen, it is hard to imagine this being a major 
factor, as equa! efficiencies can be obtained by heating in 
hydrogen at a slightly elevated temperature. The phe 
nomenon can best be explained on the basis of the effect 
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Fig. 2. Comparison between internal pressures and strengths 

of joints made between optically polished metal surfaces with 
shellac adhesive. 
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being one of thermal! decomposition Loss of water con- 
stituents is the first thermal reaction. If this loss were 
due to the formation of an ether linkage between two 
adjacent cellulose chains through adjacent hydroxy! groups, 
the loss in hygroscopicity could be readily explained. Not 
only would the hygroscopicity be reduced because of the 
substitution of the less hygroscopic ether group for the 
more hygroscopic hydroxy! groups, but also because of the 
parallel bonding of the cellulose chains. Staudinger (8) 
has shown that the formation ot such bridges between the 
chains in polystyrene resins with paradivinylbenzene cuts 


“ 


-s 
aa 








Fig. 3. Part of the cellulose molecular chain. 


down the swelling tremendously, even when only enough 
paradivinylbenzene is used to form a single bridge for 
several thousand molecules of monomeric styrene. Just 
an occasional cross link evidently cuts down appreciably 
the tendency for water to be taken up between the 
structural chains. The formation of ether linkages between 
the hygroscopic hydroxy! group not only explains the 
decreased hygroscopicity of wood heated in dry atmo- 
spheres, but also the fact that heating in the presence 
of a large excess of water vapour causes no change in 
hygroscopicity. The presence of an excess of water vapour 
would depress the thermal reaction in which water is 
evolved according to the principle of LeChatelier and thus 
markedly reduce the tendency to form cther bridges. If 
the change in hygroscopicity were merely a physical change. 
such as that postulated by Urquhart (7) to explain 
hysteresis, soaking of the specimens in water should largely 
restore their original hygroscopicity. This investigator 
believes that the free hydroxy! groups of cellulose which 
are originally satisfied to a large extent by water, draw 
closer together on drying and finally mutually satisfy one 
another. Although these bonds are only partially broken 
on rehumidification they should be largely broken on soak 
ing in water and the active groups again satisfied by 
water. The reversible part of the antishrink efficiency, 
that is, the difference between the antishrink efficiency 
obtained directly after heating and that subsequent to 
soaking in water is practically constant regardless of heat- 
ing conditions. This part is undoubtedly due to a physical 
effect such as that given by Urquhart (7) The physica! 
mutua! satisfaction of hydroxy! groups evidently increases 
until the free water is rather completely removed, bu: this 
does not increase on further heating 

G. T. Kohman (6) has found that overheated paper 
shows a negative angle of contact when a strip is dipped 
into oil on water. We have found that wood heated 
sufficiently to make it a poor adherend for Aerolite glue 
shows an exactly similar reversal in the angle of contact ; 
such wood behaves as though it were a nonpolar materia! 
as the fourth specimen labelled ‘‘ overheated wood ”’ in 
Fig. 1 shows. : 

It seems quite likely, therefore, that cellulose can cross- 
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link in a manner somewhat reminiscent of thermosetting 
synthetic resins of the urea formaldehyde or phenol 
formaldehyde type, and that when this has taken place 
the cellulose can no longer be stuck with polar glues. 
Whatever the cause, the practical effect 1s important, 
because most high quality plywood is made under con- 
ditions such that there is a danger of the transformation 
taking place. When this happens such plywood will pass 
all the tests laid down in BS specification 4V3 for 
adhesion between its own veneers, but the outer surface 
cannot be stuck to other components. The trouble only 
arises in thin plywood sheets, probably because the thicker 
sheets have a sufficient reserve of internal moisture to 
prevent the change, and it is confined to the outermost layers 
ot the outer veneers, probably because these are the parts 
that get most thoroughly dried in the press. The manu- 
facturer of adhesives is often blamed when it is found that 
apparently sound good quality plywood that has passed 


DE HAVILLAND T 


“TL de Haviliand Aeronautical Technical School is now in 
full swing on an active wartime basis. Young men, who 
inay have to join the forces later on, are these days faced 
with a difficulty in embarking upon any career, but it is 
obvious that in aviation—even more than most other vocations 
facilities for obtaining essential technical training must be 
maintained in time of war as in peace Ihe de Havilland 
school’s curriculum of theoretical instruction in the several sub- 
jects of aeronautical engineering is therefore being maintained, 
the winter programme having been framed as in previous years 
The only significant change in the routine practical 
side. 

A natural desire soon became evident 
to take some useful part in productive 
the whole resources of the industry are mobilised, and after 
careful investigation this has become possible. Students spend 
long enough in the Technical School workshops to fit them 
for working in the production shops applicable to their par- 
ticular courses of study; they are then transferred to the pro- 
duction shojs in the de Havilland factories, passing from one 
department to another to gain the breadth of experience 
necessary for the courses they are individually taking. Design 
students, for example, as well as passing through the produc- 
tion shops, spend a period in the drawing offices where the 
ordinary design work of the company is in progress. The 
programme of design work in the School itself—which in past 
years has produced the widely known T.K. aircraft types, 1s 
being remoulded into more immediately useful channels with- 
out detracting from the value of the work from the students’ 


1s on the 


among the students 
work at a time when 


BOOK 


Broadly Speaking 


Sami p- 


** Flying Wisdom,’”’ 


son Lie @. 

I' was a distinct pity that Capt 

been written just before the war and published immediately 
after its outbreak Though more thousands of young men are 
now learning to fly, they 
do not encourage the reading of other than official handbooks 
on the subject, and, in any case, Flying Wisdom is essentially 
a peacetime volume, dealing as it does with flying from the 
ordinary person's point of view and with the characteristics 
of the ordinary civil machine Perhaps a second edition can 
be produced when peace arrives and we have started to think 
again of air touring, simplified flying and of the aeroplane as a 
means of rather than of impersonal 
destruction 

Though, at first sight, somewhat naive 
means as “‘different’’ as it might have been 
book has very definite mention only two, it is, 
though slightly irritating in places, very readable, and it covers 
far more ground with less obvious effort than any standard 
book on flying instruction The irritation it should be ex- 
plained, is a purely personal one; the style, unfortunately, 
reminded me of that in the flying books which were written 
for schoolboys in the pre-1914 days, and there is an unnecessary 


by Capt. H. S. Broad, A.F & 


Broad’s book should have 
1} 


are doing so in circumstances which 


personal conveyance 
and not by any 
Capt Broad’s 
merits To 


all the tests required by BSS 4V3 cannot be stuck tg 
other wood components, but the trquble lies in the ply- 
wood and not in the adhesive subsequently used. The 
trouble is fortunately not very common, but it is a reaj 
one, and all users of plywood in aircraft construction ang 
all users of compressed laminated woods should be made 
aware of its existence. The method of test shown in Fig, y 
might serve as a rapid means of detection. 
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ECHNICAL SCHOOL 


point of view 


courses spe n 1 


rhose specialising on airscrew and enging 

a proportionately longer time in the airscrew and 
engine factories, and research and experimental departments, 
While students are working in the productive departments 
of the de Havilland Company they adhere to the standard 
working conditions of the shops they are in and receive ree 
a fixed scale, with overtime and bonug 
Overtime is not allowed 


muneration according t 
payments on a strictly pro rata basis. 
to interfere with lecture engagements, and the full pre-war 
lecture programme is followed, being taken to prevent 
anv student from overworking no mattcr how zealous he is. 

The acceptance age at the de Havilland School, as hitherto 
of course the educational standard fog 
admittance is j ‘ Students thus have a good oppor 
tunity of completing three-year courses before becoming of 
military age 

The outbreak of war found nearly a quarter of the students 
in one or other branch of the Royal Air Foree 
and many were called up. Of the remainder who were 
of military age, most went into the R.A.F. and Fleet Air Arm, 
but the Navy and Army considerable number, and 
several are completing their courses before joining up. There 
are still about a hundred students in the School, and it may 
be hoped that most of these will find a commercial rather than 
1 military demand for their qualified services by the time they 
have completed their training 

More than 1,100 students have passed through the de Havik 
land Aeronautical Technical School and nearly as many Ait 
Ministry licences in various categories have been secured. 


care 


is seventeen 


—the older ones— 


Reserv¢ 


took a 


REVIEW 


Instructor is not @ 


the Club the 


Chief 
one particular 


Flying 


person, nor 1s 


use ot capital letters. The 
definite title for 
one and only club 

3ut those are details 
everything from a first 


Broad deals interestingly with 
seaplane flying, and offers9 
interesting and normal ideas about the trend of general 
development in light aeroplanes. To explain the kind of bool 
I might pick out at random two hints which he offers. If 
early cross-country experiments he always 
supposing good visibility) towards two points directly on one 
track so that the actual compass course, complete with dnlf 
allowance, can be set for the rest of the journes Most of us 
do that more or less instinctively and without tually 

I would have helped us if we had been give 

lays He also the mind 

ce of pointers,”’ vell-known example® 
rystal Palace towers (which poi towards Croydon} 
’ in Laleham reservoir (which points towards Brooke 
Inci- 


Capt 
solo to 


some 


suggests flying 


pol ts ut it 
stresses 


giving the 


Folkestone (need one say ?) 


suggests that the 


the pier at 
sensibly country 
should be made down a railway line or main road away from 
and back to the home aerodrome in order that one may becom® 
accustomed to the appearance of landmarks. So much bett 
than setting off wildly by compass and being hopelessly te 
fied and baffled within five minutes. 

As I’ve said before—I should like Hubert Broad to ha 
another shot at it after the war. H. A. T. 
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@ EXTREME LIGHTNESS! @ GREAT STRENGTH! 
@EXCELLENT FATIGUE RESISTANCE! 






WELDED CONSTRUCTION 
OF DIFFUSOR, HOT WELL 
AND INTERNAL TUBING 


(Saving in weight.) 


MAIN SUSPENSION 
* FITTINGS 
Welding in of castings, 
etc., incorporating in- 
ternal lugs and webs. 
(Distribution of load 
throughout the shell.) 








SHELL REINFORCEMENT 
Welding in of Tor H section: 


(Stiffening and mounting for 
internal baffles.) 





FABRICATED COMPONENTS 
Inter-welding of sheet, cast- 
ings and machined adaptors. 
(Saving in weight due to 
substitution of thin gauge 
sheet for castings.) 


WELDED ATTACHMENT 
RINGS 
Incorporating machined 
tings for attachment of 
sumps, inspection panels,etc. 
(No internal loose fittings.) 


PIPE CONNECTIONS 
ETC. 
Fitting of oil: pipe and vent 
connections by welding to 
sheet and internal tubing. 
(No drilled holes ; simplifica- 
tion of design.) 


OTHER 
DESIGN ADVANTAGES 


Infinite versatility of shape; 
no perforation of the shell; 
simplification of design by 
using thicker sheet. 
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7. B. ANDRE. RUBBER : 
Co., 


; Kingston = = pass, 
: SURBITON, ‘SURREY. 
: Technica’ Rubber 

H Mouldings, Seals, Joints, 
+ Gaskets, etc., in natural 
+ and synthetic rubber for 
$ carrying loads, transmit- 
$ ting power, resisting oil 
San heat up to 1 

! Non-thermoplastic bond- 
* ng of either natural or 
s ynthetic rubber to metal. 








ANTI-VIBRATION MOUNTINGS 


APPROVED BY AIR MINISTRY 


These aircraft mountings are made in a wide range of 

shapes and sizes and have been fitted successfully to all 

t of Aircraft Instruments, Wing-Tanks, Radio- 
May we send you our new booklet ? Equipment and Instrument Panels, etc. 


SILENTBLOC LTD., Victoria Gardens, Ladbroke Road, Notting Hill Gate, W.11 
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Bendix Avia- 
tion Radio 
Equipment 
for airplanes 


fade 


Eclipse 
Aviation 
Starters, 
Generators 
and other 
electrical 
com- 
ponent 
units 


Pioneer Aircraft 
Instruments for 
Navigation and 


Flight Control 





Bendix 
Aircraft 
Spark Plugs 
—noted for 
extreme 
dielectric 
and thermal 
efficiency 





Friez “Weatherman” Scientific 
Weather Instruments for Airports 


| Bendix- 

» Scintilla 
Aircraft 
| Magnetos 


Bendix 
Pneudraulic 
Shock Struts 
and 
Airplane 
Wheels 
and Brakes 


Stromberg Aircraft Carburetors 
— overwhelmingly world’s 
favorite 


usm 


7% 


That all who fly may 
fly more safely, surely! 


24,000 FEET 
’ 
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tem eters) 


8,0 up ‘EET 
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At ALL altitudes, at ALL throttle positions, 
in ALL maneuvers— 


THE NEW STROMBERG INJECTION 
CARBURETOR 


EPEATED Laboratory and Ser- 
vice tests positively prove 

that the new Stromberg Injection 
Carburetor accurately maintains, 
underall conditions, the predeter- 
mined best mixture ratio, by fixed 
size metering jets. Because of 
the injection principle, fuel atomi- 
zationis assured, carburetoricing 


eliminated, and normal operation 
obtained in all plane positions. 
Specify this modern Stromberg 
Carburetion on American Air- 
craft Engines and you assure out- 
standing fuel economy, freedom 
from icing troubles and remark- 
able flexibility of engine per- 
formance. A Bendix Product. 


BENDIX AVIATION CORPORATION 


EXPORT DIVISION 


30 Rockefeller Plaza, New York, N. Y., U.S.A.; Cable Address 
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“Look at that chart, old 
man—output has gone 
steadily up ever since 
we put in that Aerograph 
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equipment 


AEROGRAPH - DeW//6/ss 


SPRAY PAINTING AND FINISHING EQUIPMENT 


Send for latest literature to The Aerograph Co., Ltd., Lower 
Sydenham, London, S.E.26. Telephones: Sydenham 6060 (8 lines) 
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RUBERY OWEN AIR. 
CRAFT COMPONENTS 


QUALITY ACCURACY AND FIRST CLASS FINISH 


DAALASTONR 
SOUTH STAFFS 


Mamufactired in: 
RODS, TUBES, D2 ALLOY 


FORGINGS, WIRE, <MG> 


STRIP, SHEETS, AVEG 
SECTIONS, STAMPINGS, ero” ~~“ 


JAMES BOOTH... 


ARGYLE STREET WORKS, BIRMINGHAM, 7. 
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ABOVE ALL 


ABOVE ALL .... THE CORNERCROFT 
REPUTATION FOR JIGS, FIXTURES, 
GAUGES, PRESS TOOLS & ASSEMBLIES 


WINGS TAIL PLANES ~- RUDDERS 
ELEVATORS - ENGINE COWLINGS 
RADIATOR SUSPENSION ~ FUEL TANKS 
AIR INTAKES - EXHAUST MANIFOLDS, ETC. 


SUFPLIERS TO ALL THE LEADING 
AIRCRAFT MANUFACTURERS. 


SO) NTE NO NGO) BE Caear 


Subsioiary Company : NORTHERN AIRCRAFT & ENGINEERING PRODUCTS ITD, GUIDE BRIDGE, ASHTON-U-LYNE 
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| OFFER THEIR SERVICES TO MANUFACTURERS AND 
OTHERS ON WORK OF NATIONAL IMPORTANCE 


TAYLOR-LEE AIRVAC 


Black-out System 


The Taylor-Lee Airvac has been installed in many Government 
controlled factories and has proved to be /00%, efficient. 
We are now prepared to quote for any work. 

No over-heated factories with its physical fatigue. 








Our representative would 
be pleased to call. 


MESSRS. J. R. ROBERTS’ STORES, LTD. 
STRATFORD, E.I5 





Pending Telephone: Maryland 5555 (Ext. 15) 
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Messrs. J.R. Roberts’ Stores Ltd. > 
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ADOPTED IN PLACE OF 
ELECTRICALLY - HEATED KIT 
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_- a flying suit is adopted 


by the Royal Air Force in 


place of electrically-heated kit for 


high altitudes, there can be little 
doubt about its protective powers 
and its all-round practical efficiency. 
The Irvinsuit has, in fact, created 
something of a revolution in fly- 
ing kil. 

It is a tworpiece, yet it is lighter and 
far less cumbersome than the one- 



































piece. You don't climb laboriously 
into it. You simply wrap the trousers 
into position and zip yourself in, 
unaided, Slip on the jacket and, 
again, zip yourself in. Neck, wrists, 
waist and ankles are cleverly air- 
sealed with double rolls of lambskin 
which interlock and exclude all 
draught. The reversed lambskin 
outer surface is waterproof, wind- 


proof and amazingly strong. 


The Irvinsuit is thoroughly tested 
for low temperatures at high allti- 
tudes. For all its stalwart strength 
it allows as much freedom of 


movement as ordinary clothes. 


For complete particulars and prices of the Irvinsuit write to 


THE IRVING AIR CHUTE OF GREAT BRITAIN LTD. 
LETCHWORTH, HERTS, ENGLAND. 


Telephone: Letchworth 888 


Irvinsuit 


SUPPLIED 


Telegrams: “* Irvin, Letchworth.”’ 


TO 





Irvinsuit 
REVOLUTIONARY 
DESIGN— 


@ Reversed lambskin for 
complete protection against 
water, wind and cold. Lamb's 
wool self-lining rivals beaver 
for warmth, softness and 
durability. 


A two-piece that is lighter 
than the one-piece suit. 


A slightly fitted shape that 
reduces bulk and allows far 
greater freedom of move- 
ment. 


Zip fastenings that can be 
opened and closed to mect 
differing temperatures. 


A jacket that can be worn 
alone if required, and which, 
with the trousers, provides 
double protection for the back 
and kidneys. 


—IN THE JACKET 


Roomy collar, 7 in. high. 
Adjustable strap fastening 
beneath neck. Suspender -like 
band at back fitting snugly 
to helmet. 


@ Zip fastened front, air-sealed 
with overlap across chest. 
Double roll of lambskin at 
hem to form air-seal outside 
trousers, and belt to clinch 
the seal. 


@ Zip fastened sleeves giving 
freedom for arms. Double 
roll of lambskin at cuffs to 
form air-seal inside gauntiets 


—IN THE TROUSERS 


@ braces support the skirt-like 
trousers. The waist and legs 
are wrapped into place and 
closed with the zip from 
waist to ankle. 


@ Double roll of lambskin at 
waist-band to form air-seal 
against the jacket. Slits at 
sides to give access to ordi- 
mary trouser pockets. Two 
large snap-button pockets 
above knees. 


THE IRVINSUIT HELMET 


@ Also made of reversed lamb- 
skin, it is as efficient as the 
Irvinsuit. Draw - strings 
ensure closest fit. Outside 
flaps for de Havilland type 
Earphones. Detachable neck- 
strap or chin~-strap, a3 
preferred. 





























hantmitting Oils Iuel Pressure Gauge 
ACCURATE and RELIABLE REMOTE INDICATIONS — 


The convenience of this form of indicator is such 
that it is available for indicating pressures other 
than those of Oil a Fuel 
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* PHILLIPS AND POWIS AIRCRAFIBIM 


THE MONOPLANE PILOT 
NEEDS 
MONOPLANE. TRAINING 


THIMITED, ( SOMEWHERE IN ) ENGLAND 
















THE WORLD'S LARGEST 
AIRCRAFT JACKS 


Lockheed hydraulic equipment 






meets every remote control 





requirement on modern 





military & civil aircraft. 1B | 
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NAVIGATIONAL INSTRUMENTS 
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HEIGHT AND 
AIRSPEED COMPUTER 


The readings of altimeters and airspeed 
indicators vary greatly with changes of 
temperature and pressure and a com- 
puter should, therefore, form a part of 
every mnavigator’s equipment. The 
Simmonds-Goudime Height and Airspeed 
Computer with its clear open scales and 
absence of complicated mechanical link- 
ages is unsurpassed for accuracy and 
reliability under service conditions. 
Computers are available ‘or lsothermal 
or |.C.A.N. altimeters calibrated in feet 
or in metres. They are already stand- 
ardised by several Air Forces and may 
be engraved in any language. 


SIMMONDS AEROCESSORIES L'? 


GREAT WEST ROAD, 


IN AUSTRALIA 


LON 


TRA 


DON 


IN FRANCE 
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The 


HOBSON COCKPIT 
CONTROL 


(Interlocking Throttle 
and Mixture Levers) 4 


Incorporating as required, & 
landing light levers, bomb 

» and firing switches, fuel 
cocks, brake levers, V.P. pro- 
peller controls. 


MASTER CONTROL 
CARBURETTER 


incorporating three - stage 

Variable Datum Boost- 

Control and two - stage 
Automatic Mixture 
Control. 
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If you are taking a Commission 
in the R.A.F. you will need the 
services of Herbert Chappell for 
your uniforms and 


equipment. Please write 
for tree illustrated 
booklet to:— a 


HERBERT CHAPPELL peor 


TAILORS & OUTFITTERS TO THE ROYAL AIR tORCE puone 1069 &% SONS Ltd. «573.29 


58 Conduit St.,W.1 50 Gresham St., E.C.2 | PFD ASIARREOAR DO Ieee el 


Mayfair 2242 Metropolitan 6837 
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“Civil industry .... has two vital ob: 

to do. Not only must it continue to 

supply the needs of home consumers 

but also it must retain, and wherever , 

possible extend, its overseas markets.” r ~ canes sana 

snow “ Flight.” APE PR 

(Acknowledgments to “‘ Flight.’’) CAPE . ytinn 

The Cygnet is particularly cuitable 

for overseas use. It is the aircraft for 

the farmer and the business man, as 

well as for the flying club. Its all- 

metal construction makes it impervious 

to severe weather conditions. its 

tricycle undercarriage and twin fins 

and rudders have greatly simplified 

landing and taxying, even on rough 

ground, It is simple to fly, and even 

simpler to maintain. May we send you 

the illustrated booklet in which these 

qualities are described. 


GENERAL AIRCRAFT LIMITED LONDON AIR PARK FELTHAM MIDDLESEX 
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Our Technical Service 
and Literature are 
freely available. 











One of The Royal Egyptian Air Force Westland Lysanders over the Nile Photo by courtesy of R.E.A.F. 
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An E.S.C. End Mill milling Wheel Plate of 60/65 tons 
Alloy Steel. 


STOCKS of most sizes of regularly used Standard 
Milling Cutters, Reamers, Drills and Taps are maintained 
at these Works. 


ENGLISH STEEL CORPORATION LTD. 


OPENSHAW — MANCHESTER 
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| TRAINING & TRAVEL ADVERTISEMENTS 





AUTHORITATIVE 
TRAINING IN 
WARTIME 


Study at HOME with The T.1.G.B. 
—free from black-out and travel 
difficulties. 

T.1.G.8. STUDENTS HAVE GAINED 
16 FIRST PLACES in the Royal 
Aeronautical Society’s Examinations 
(A.F.R.Ae.S. and A.M.1.Ae.E.) 
Write TO-DAY fur “ The Engineer's Guide to Success” 


—Free—containing the world's widest choice of engin 
eering and aeronautica! courses—over 200—including 


! Engineering ; Aircraft veny Aarepians 
Structures ; A Construction : ; Aero Engine Design 
5 and Maintenance; Aerody- 
namics ; Aerial Transport ; Navigation ; Meteor- 


nd which alone gives 
the Regulations for Qualifications such as A.F.R.Ae.S., 


AM.I.Ac.E, Ground Engineers, Air Navigators, Pilot's 
“B” Licence, AM.I.Mech.£.. AMLEE, 6. & G., 
etc. The T.1.G.B. quar: antees training until successful 


THE TECHNOLOGICAL INSTITUTE 
OF GREAT BRITAIN, 


37, TEMPLE BAR HOUSE, LONDOTI, E.C.4 
(Founded 1917, 20,000 Successes.) 





— bef The COLLEGE of— 
AERONAUTICAL 

. ENGINEERING 

«Ss ~~ ss Chelsea, London, S.W.3 
President: THE VISCOUNT WAKEFIELD 
A complete training with work- 
shop and aerodrome experience 
for the administrative side of 
civil and commercial aviation. 


Day and Residential. 
Syllabus from the Principal. 

















SPECIALISTS IN 
THE MANUFACTURE 
OF MACHINED PARTS 
AND LI 
ALSO auahey teemmeene 
WOODWORK 


BRITISH ANZANI ENG. Co. Ltp. 


HAMPTON HILL MIDDLESEX 
"Phone : MOLESEY 2690 








Regd. Trade Mark. 





TUFNOL 











Books 


"Renae. Handbook. By W. O. Manning, 

Ae.S. and the technical staff of 
“ Flight.”" A Guide to Aeronautics. Contains 
all the information necessary to obtain a grasp 
of the theory of aeronautics and describes the 
function of every part of the machine, as well 
as the pilot's instruments. Well illustrated. 
Price 3/6 net. By post 3/9, from Iliffe and Sons, 
Ltd.. Dorset House, Stamford St., London, 
8.E.1. 


' Wen Direction Finding.” By Rk. 

Keen, B.Eng. (Hons.), Sheffield, 
A.M.1.E.E. (Third Edition.) This edition covers 
the latest developments including Medium and 
Short-wave Adcock systems, Beacon’ Trans- 
mitters, Aircraft Approach and Blind Landing 
processes, the Cathode-ray Direction Finding, 
and other direct-reading systems. Further 
chapters include Short-wave Propagation, 
Polarisation Errors and Night-effect, Maps and 
Field Astronomy applied to Direction Finding, 
Aerodrome Direction-finding Organisation and 
Wireless Navigation, also detailed descriptions 
of Commercial Shore, Ship and Aircraft instal 
lations. Price 25/- net. By post 25/#, from 
lliffe and Sons Ltd., Dorset House, Stamford 
St.. Londoa, 8.E.1. 


a Motor Cyclist’s Workshop.” By 

“Torrens,” of “The Motor Cycle.” 
Second Edition Deals thoroughly with all 
kinds of repair jobs, explaining the correct use 
of tools and methods of working, and includes 
a section on tuning for speed and efiliciency. 
Price 2/- net. By post 2/3. From leading 
booksellers or direct from the publishers, Liitfe 
and Sons, Ltd., Dorset House, Stamford St., 
London, 8.E.1. 


So Modern Diesel.” Fifth Edition. Deals 

in detail with application of diesel engines 
to road transport, aircraft and marine work; 
operating principles of diesel engines. Advice 
on maintenance methods. Tables show charac- 
teristics and dimensions of engines available. 
Chapters on diesel rail transport entirely re 
written Kadenacy principle explained. Price 
3/6 net. By post 3/10, from Iliffe and Sons Ltd., 
Dorset House, Stamford St., London, 8.E.1. 


‘PEED and How to Obtain it.’ Fifth 
K Edition. Issued by “The Motor Cycle. 

A guide to the theory and practice of tuning 
for speed, with explanations of the precise 
methods to employ for securing greater efficiency 
and power. Price 2/6 net. By post 2/9. From 
all leading booksellers, or direct by post from 
the publishers, Lliffe and Sons Ltd., Dorset 
louse, Stamford St., London, 8.E.1. 


; } IGH Speed Diesel Engines for Automotive, 

Aeronautical, Marine, Railroad and In- 
dustrial Use By P. M. Heldt (U.S.A.). Second 
Edition. A “compre hensive study for those en- 
gaged in the design and experimental develop- 
ment of this type of engine, which will be of 
great assistance to operators of aircraft and 
vehicles equipped with Diesel engines. Price 
27/- net. By post 27/6, from Iliffe and Sons 
Ltd., Dorset House, Stamford 8t., London, 
E.1. 


‘| IGH Speed Combustion Engines.—Design, 

Production, Tests. By P. M. Helit 
(U.S.A.). Substantially a new (tenth) edition 
of “The Gasoline Motor,” but completely re 
vised and enlarged tevised material covers 
all recent advance in engine design and methods 
of production. New chapters on carburet- 
tors and ignition equipment; combustion cham 
ber design; detonation and roughness. A 
standard reference book for designers. Price 
42/- net. By post 42/6, from Iliffe and Sons 
Ltd. Dorset House, Stamford St., London, 8.E.1. 


OUNDATIONS of Wireless.” By A. L. M. 

Sowerby, M.Sc. (Second Edition.) An 
elementary textbook on wireless receivers. All 
the vital points in receiver-design are treated 
in full detail.—Price 4/6 net. By post 4/11, 
from Ihffe and Sons Ltd.. Dorset House, Stam 
ford St.. London, 8.E.1 





| in World’s Largest 


and Greatest 


School Teaching 
by the Postal Method 


offers sound instruction in Aeronautical Engineering, 
Aeroplane Designing, Fitting and Rigging and Aero- 
Engine Fitting and for the Ground Engineers’ Licences, 
Categories A, B, C and D, and the Member-hip and 
Associate Membership Examinations of the Royal 
Aeronautical Society. Send for our special booklet, 

“ Aeronautica! Engineering. It is a mine of valuable 
information on how to win promotion and better pay. 
And it is free. So are the willing services of our 

Advisory Department. Write to 


INTERNATIONAL 


CORRESPONDENCE SCHOOLS, Dept. 182, 
international Buildings, Mingsway, London, W.C.2 








LEATHER. COMBINATION 
SUITS & 


heavy fleece lined, fur 
collar, zip front, egs 
ete. £6176 
Ditto, in super as 
gabardine 82.6 
ALL ZIP COMB 
SUIT, in super ga 

dine with triple weight 
fleece lining, finest, 
warmest and most prac- 
tical suit made. Our 
latest production, 

£5/17 


R.A.F. PATTERN LEATHER COAT, finest quality 
full chrome, lined heavy fleece, zip map pocket, £6 6/- 
LEATHER COATS, in other styles, from -» 90/- 
SHEEPSKIN FLYING BOOTS, zip front, S - 
Covered finest willow ca 7/6 
Box calf ankle lined es rH . 
Write for fully Nlustrated Catalogue post free. 


LEWIS ec» 
Dept. 
D. (Ps) 
124, GT. PORTLAND ST., LONDON, W.1 


No other London address. 
Tel.: Museum 4314. Tel. : Aviakit, Wesdo, London 





MOULDED 
MACHINED 


FOR ALL AIRCRAFT PURPOSES 


PLASTILUME 
PRODUCTS LTD. 


BUCKS 











HIGH WYCOMBE 

















THE MATERIAL OF UNLIMITED USES 








-— 
mone: 





E.iison INSULATIONS LTD., PERRY BARR, BIRMINGHAM, 22 





<> SIMMONDS 


throughout the world 





We Continually seek new inventions and products in 
ame =™mechanical and aeronautical engineering for development 


GROUP 
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2d. per word, minimum 3/6. Each paragraph is 
charged separately. Special rates: 


wards. Advertisements for Auctions, Contracts, 

Patents, etc., 2/6 per line. Legal and Official Notices 

Public Announcements, Tenders, 3/- per line. The 
ldtest time for advertisements for any week's issue is 
first post Tuesday The insertion of any advt. ina 
particular issue is not guaranteed. and instructions 
are dealt with in order of priority of receipt. 
Advertisements too late for a particular issue or 
crowded out will automatically be inserted in the 
following issue unless accompanied by instructions 
to the contrary. 


The charge for a. $ in these columns is 


Situations 
Wanted only. 18 words 1/6. and lid. per word after- 


19 








SERIES DISCOUNTS 


are allowed to trade advertisers as follows on orders 
for consecutive eT provided a contract is placed 
in advance, and in the absence of fresh instructions 
the entire copy is repeated from the previous issue ; 
2 consecutive ~~ 5° oe: 6 consecutive, 

52 consecutive, 

THE PROPRIETORS are not responsible for clerical 
or printers x. although every care is taken to avoid 
mistakes. All advertisements must be strictly prepaid. 
Cheques Feats be made payable to “FLIGHT” 
Publishing Co., Ltd., and crossed. 

Postal Orders and Notes are leyal tender and cannot be 
traced if lost in transit. ey must, therefore, be 
regarded as being despatched at sender's risk. Alterna- 
tively, they may be sent per registered post 





CLASSIFIED ADVERTISEMENTS 


BOX NUMBERS 


For the convenience of private advertisers, letters may 
be addressed to numbers at the offices of “ FLIG 

When this is desired, the sum of 6d. to defray the 
cost of registration, and to cover postage on replies must 
be added to the advertisement charge which must 
include the words “ Box 010, c/o * Flight." Replies 
should be addressed “ No. 000, c/o “FLIGHT,” Dorset 
House. Stamford Street, London, S.E.1." 

The Proprietors retain the right to refuse or withdraw 
advertisements at their discretion 

ALL LETTERS relating to advertisements should quote 
the number which is printed at the end of each advertise- 
ment, and the date of the issue in which the advertise- 
ment appeare / 














BRIAN ALLEN AVIATION LTD. 


Distribucors of 


‘TIPSY’ & ‘STINSON’ 
AIRCRAFT 


Buropean Distr’butors : Southern Distributors : 


TIPSY. 
LONDON AIR PARK, HANWORTH, MIDDX. 
Feltham 22378. 








TIPSY 
AIRCRAFT CO. LTD. 


Feltham 2237. (Under Licence from Fairey Aviation 
Co., Ltd.. Hayes Mdx.) 
Sales: HANWORTH, MDX. 
Factory: SLOUGH. 














RAILE 


f AND COMPANY 


Aectroftate +e 


CADMIUM 


nd afr F hes 
fst. 1890 
ORD 3. Nr.M/ 


Anodi: 
Y APPROVE 


SPAW ST., CHAPE 


nga 


SALF 


“FLYING 
SQUIRREL’ 


” MOTOR CYCLE 
E =) New Free Folder 


awaits your 
application. 


THE SCOTT LE CO SHIPLEY YORKS 


DURAPLY 
et ee) ee — ee 
AERONAUTICAL PLYWOOD 
v2 IMPROVED WOOD 


HILLS & SONS, TRAFFORD PARK, MANCHESTER, 17 





















The World's Fastest Selling Aeroplane 
TANDEM or Side-by-side 
Seating, with 40, 50, or 60 h.p. 
motor. Prices from £475. 
Write for folder to 











The Leading Motoring Journa 
EVERY FRIDAY 4d. 




















Aircraft for Sale 
teense Buyers Please Note!!! 


Ww. S. SHACKLETON, Ltd., the biggest Euro 
pean dealers in and exporters of used aero 
planes, offer from stock or option Tigers, Moth 
Minors, Moths, Whitney Straights. Fox Moths, 
Leopards, Q.6s and Vegas, Swallows, Double 
Eagle, Stinson, Fairchild, Cubs, etc., etc. We 
have over 100 aeroplanes from which to choose. 
Prices quoted C.1.F. any Dominion, Colonia! or 
friendly Neutral port (subject to Government 
approval) in local currency. 


VW S. SHACKLETON, Ltd., 175, Piccadilly. 
London, W.1. {i74as 
YOUTHERN AIRCRAFT (GATWICK), Ltd., 

WJ send good wishes to all owner pilots, at 

home and overseas. Our own pilots who are, 

unfortunately, too old for active service, are at 

Gatwick still doing their bit in the aircraft 

industry, and we look forward to the time when 


civil aviation will be in full swing again. If you 
are near here at any time, do not fail to look 
us up. and in appreciation of past business the 
drinks will be on us. In the meantime, Happy 
Landings wherever you are. {1831 


Consultants and Engineers 


W. 8. SHACKLETON, 
Consulting Engineers and Merchants 


Aeroplanes, motors and all accessories, pur 
chased, packed and delivered to all parts of 
the worki.—175, Piccadilly, London, W.1. Tel.: 
Regent 2448. Cables: Shackhud, London 


Ltd.. Aeronautical 


{1759 


Contracts Wanted 


C= a Ltd., are open to manufacture 
aircraft fittings, presses up to 50 tons, 
machine shop, spacious premises for assembly; 
® years aircraft; approved inspection.—Long 
moor Lake, Wokingham. "Phone: Everstley 


VU {1808 


Packing and Shipping 


R. ert A. PARK, Ltd.. 143-0, Fenchurch St., 
Phone: Mansion House 3083 

a, mm. Works, Thames Kd., Chis 
wick, W.4. Official packers and shippers to the 
aircrait industry; contractors to the Air Minis 
try and Foreign Governments. [Oulz 


Patent and Trade Mark Agents 


G" & Co. (Established 1905), patents and 
trade marks throughout the world.—51-52, 


Chancery Lane, London, W.C.2 (two doors from 
Government Patent Office). Handbook free. 
Holborn 4547-8. {0014 


Photographic 


HOTOGKAPHIC Materials, 
postca: js, papers, 
money saving lists free, 
Kimber's, The Photo People, 
Brighton. [0150 


NAGLE Aircraft Cameras and Equipment 

for Survey Photography and Naval and 
Military Requirements; specialists in air photo 
graphic apparatus, hand held cameras, pistol 
cameras, for air snapshots.—Full particulars 
from manufacturers and patentees, Wiliamson 
Manufacturing Co., Ltd., Lichfield Gardens, Wil- 
lesden Green, London, N.W.10. ‘Phone: Willes- 
den 0073-4-5. Contractors to Air Ministry, 
Admiralty, War Office, Colonial and Foreign 
Governments {0015 


plates, mounts, 
chemicals; interesting 
“Happy Landings.’ — 
105, Queens KRd., 











AIRWORK GENERAL 


TRADING COMPANY 


for 
Metal Spraying 
Stove Enamelling 
Anodising 
Heat Treatment 





Sandblasting 


Normalising 


i to 


AIR MINISTRY SPECIFICATIONS 





> 
Apply, stating requirements, to 


MESSRS. AIRWORK GENERAL TRADING 
co., LTD., 


* FERNLEIGH,’’ WOOD LANE, 
IVER HEATH, BUCKS. 
*& IVER 673/6 
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Public Appointments Situations Vacant—Contd. Situations Vacant—Contd, 
IR MINISTRY; Civilian Instructors Re SOUTHERN AIRCRAFT (GATWICK), Ltd., po oe 
44 quired. K have vacancies for:— capable of operating Phillips X-ray Apparatus 
TACANCIES Exist for Civilian Fitter and Te Makers, Sheet Metal Workers, Detail aud interpreting results, also conversant wit, 
\ Metal Aircraft Rigger Instructors at an Fitters, Improvers, Boys as Learners, Store material testing; knowledge of composite aip. 
initial rate of pay of £4/5 a week inclusive, keeper. craft construction desirable.—Apply at ofee, 
increasing to £4/10 on the satisfactory com — Area, good wages. giving full particulars of training, expericnce 
pletion of a probationary period, and thereafter K [1832 and salary required to Box 1334, c/o F ~~ a 
annus ae . P OR « ” . pheno Iiewrne 7” iene > nal _ % 
—_— ee ee es ‘gg Ree es oe eae S _ pons SSISTANT to Chief Stressman Wanted; with 
. 4 Mnrearey Sof Lay 60 BS Fl; he tA several years’ experience and knowledge of 
7 Necessary Qualifications are: Fitter In West Country —Apply. Box 1095, c/o e was | modern stressing methods and aerodynamigs; 
structors must be capable of lecturing and . |} must have sense of responsibility and be capalide 
of demonstrating the theory of the internal PLANNING and Progress Engineer for London of stressing complete wing or other component 
combustion engine and of undertaking instruc | Aircraft Component Factory.—Write, stat without supervision; good salary and prospects 
tion in dismantling and erecting engines; aero ing age, expericnce and salary to Box 1385, c/o | for the right man.— Applicants should give fall 
engine experience and use of precision tools ar | Flight. P {1877 particulars of training and experience to thor 
PRS at. 3 4 g . | 
: asco eieitata’'s inst . senst | Oe or Two Progress Chasers Bequined. also 1367, ¢/o Flight | 1866 
: . Aircra tigger Instructors Must be | FJ general clerks.—Apply Short Bros., Ltd., Sea- . . 
\ Capable of Lecturing and demonstrating plane Works, Ro Te gehen wed age, experience | Situations Wanted 
the working of light metal tubes and plates us | and salary required. 11875 ° | a 
used in airframe construction; kuowledge of | ~ ee | NHIEF Inspector (approved A.1.D.) wants 
the rigging of airframes is required. | PPROVED Fitters and Riggers Wanted for | J change; many years practical aircraft .ex- 
A perience; over military age.—Keply Box tiv, 


PPLICATIONS Should be Addressed to the Anson and Tiger Moth Aircraft.—Apply, 


giving particulars of experience and salary re c/o Flight. 1848 
quired, to Box 1868, c/o Flight. [1862 |. 66 B 99 ‘Licence Pilot Requires Situation, 
experienced in twin-engined machines; 

also instructor's endorsement, 1,350 hours’ -fly- 
ing; willing go anywhere.—Reply Box 1380, .c/o 
Flight. 1873 
NGINE a practical experience in motor, 
E marine 5 years aircraft, all branches, re- 
quires permanent position as outside contragt 
representative with aircraft or engineering con. 
cern. tox 1379, c/o Flight. 1872 


! 
Under Secretary. of State (S.5.1), Ar 
Ministry, Kingsway, London, W.C.2, giving par 
ticulars as to previous experience, age, ctc.; TEXECHNICAL Assistant for Performance and 
suitable apprcante, who me png —— _ “the | | Stress Work, also senior detail draughts- | 
of age, wi xn be required to attend a re , ve ‘ , | 
amid evel - Ate Bodo trade testing ecutre |. @2% Apply, stating age, qualifications and 
for. the necessary trade test and medical | 
examination [0017 PARACHUTE Packer for School in England; 
must possess “ X” licence Apply, enclos 
| 
| 


salary required.—Box 1365, c/o Flight. [1864 


ing copies of testimonials and stating wage 


| 
Situations Vacant | required, to Chief Instructor, Cornhill House, 

| 

| 


a . ae op ertl S7p 
—_— IMMEDIATELY :— arene ERSVECTIVE Draughtsman, age 32, British 
Cz Inspector Required by Aero Engine subject, requires position with aircraft 
(1) LINK TRAINER INSTRUCTORS. | Manufacturers; thorough knowledge of | manufacturers; nine years’ experience on techni- 
| AA.D requirements, and previous experience in | eal journals covering aircraft and automobile 
(?) AIR NAVIGATION INSTRUCTORS. similar capacity essential.—State experience, industries; excellent refs. and specimens.—Box 
y age and salary required to Box 1381, c/o Flight. | 1872, ¢/o Flight. | 1867 
(3) APPROVED FITTERS AND RIGGERS. [1876 
, » . 3 LECTRICAL  Draughtsman Required for | ; 
* aha Box 1288, c/o Flight. {1833 E Power Plant Design Dept.; previous air Time Recorders 
- craft electrical experience necessary.—Apply YTAFF Time Checking and Jot Costing Time 
UNIOR Wind Tunnel Assistant Required.— stating age, experience and salary required, to kh Recorders (all makes) for quick cash sale; 
e Apply, stating age, experience and salary The Chief Designer, Power Plant Design Dept., exceptional condition.—Write, ** Betarcol,” cio 
to Box 1344, c/o Flight. [1856 Rolls-Royce Limited Derby. 11874 Flight. [vu40 














PERRY BARR METAL CO., LTD. 
BIRMINGHAM ’ 

FOR AIRCRAFT UNITS & ASSEMBLIES 
. "Phone: Northern 3366/7 IN LIGHT ALLOYS ’Grams: Perbarmet, B’ham 











2S AIRCRAFT ENGINEER 


IDENTIFICATION CHART 
of GERMAN AIRCRAFT 


The most useful chart of enemy aircraft yet 

devised, now available from the offices of 

PRICE 1/- net “Flight.” Measuring 223 in. x 144 in. the 

iat leanne wall card embodies 72 drawings showing 

On 6 copies the postage is 74. only ; head-on, broadside, overhead and under- 
hs iat eae el side views of the principal types. 





FLIGHT PUBLISHING CO. LTD., DORSET HOUSE, STAMFORD STREET, LONDON, S.E.! 
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IMMEDIATE 
SERVICE 





BA TFERY 


BIRMINGHAM 
BATTERY 

{METAL @.1LID 
Titamery = 
BIRMINGHAM 






L. B. PARKES & CO. 








Build 
this 
Flying Model of German Fighter 





TUBES, SECTIONS, FUEL 

AND OIL TANKS, TAIL 

ASSEMBLIES, CASTINGS, 
A.G.8. PARTS, ETC. 





>) a “ > “ , 
MESSERSCHMITT Me 109 
STATION STREET, WALSALL || w'"¢ s?n 14 LENGTH 14) 
Telephone : WALSALL 4546 Ils this the equal of the British Spitfire ? Build this 
realistic model and form your own opinion. It's a oe 
fast, strong flyer for its relatively small wing area. 
This makes a proud little model, 4%” to | foot, and POST FREE 


not hard to construct from the fine Tower complete 
Kit of parts, with almost finished balsa prop, balsa sheets, cements, 
tissue, and everything you need. Very good value indeed 


SPITFIRE 


Wing spanié” Length {3°. Build this 
and see how amazingly it flies! 
Clearly drawn plan makes building 


easy. Complete kit of 


COPPER Tupes 


(to AID. Speci¢-..; 
“YU. Specifi 
Tests) were on" = 


th x . parts with printed balsa 
© Engine installation of 


balsa prop, tissue, etc. Pre- 








» Cal : war value ... . 

the Short-Mayo, ging? te EIS 

OUR enquiries. we os Satisfaction assured or money refunded. Sold by Dealers or 

sPiatis SEND YOUR P.O. NOW TO 

and Brass Tint Copper F. SWEETEN LTD., BANK HEY STREET, BLACKPOOL. 

Sheets and Siri MS CATALOGUE 
trip. ’ 
, 28 psaes, tal ito. HS ower“ 
trated, biggest range o/ 
English models, 3d. s AEROPLANE KIT 
ee ak PA . 











Engine 





Starting Equipments; Generators; Air Compressors ; 
Speed-Indicators; Undercarriage and _ Flap 
Operating Equipment; Petrol Pump Motors; Mazda 





ELECTRICAL EQUIPMENT 


for AIRCRAFT 


The BTH Company manufactures all kinds of 
electrical equipment for Aircraft, including :— 


Aircraft Lamps, and the well-known 


BTH MAGNETOS 


BTH Electrical Equipment is fitted to 
many well-known types of aircraft 


Send us YOUR enquiries 


COVENTRY 


THE BRITISH THOMSON-HOUSTON COMPANY LIMITED, COVENTRY, ENGLAND 


A2735N 
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WHAT A GOOD JOB 





& ¢cO LTD 
G 


ATESHEAD 





— were on the so 


WRIGHT, ANDERSON & CO. LTD., Constructional Engineers, 


GATESHEAD-ON-TYNE, CO. DURHAM. 


London Office : Regent House, Kingsway, W.C.2. 
Leeds Office: 69, Albion Street. 
Agents: J. G. Ellis & Co., Western Mail Chas., Cardiff. 
L.H. Larmuth & Co. (Pty.), Led., Atlas Bidg., St. George's St., Cape Town, S. Africa, 


IT PAYS to GET WRIGHT, ANDERSON on the JOB! 











Tel. : Gateshead 72246 (3 lines). 
"Grams: * Construct,’ Gateshead, 


Tel. : Holborn 9811. 
Tel. : 259721. 
Tel. : 2892. 
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AERO-ENGINES 


for power, 
performance’ and 
economy. 
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BRISTOL AEROPLANE CO. LTD, FILTON, BRISTOL. | 
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